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Here is a light source we believe really 
worthy of the optical efficiency of the modern 
microscope. It achieves the long-sought-after 
state of critical illumination at all powers fo- 
cused precisely upon the slide. The light enters 
the microscope objective at an uncommonly 
wide angle (i.e. high numerical aperture) pro- 


viding resolution of the highest order. 


Your first look at a slide so ideally illumi- 
nated will be a memorable experience. Let us 
send you the brochure describing this notable 


contribution to better microscopy. 


MICROSCOPE LAMP 


SCOPICON, INC. 3 215 EAST 149th STREET, 
NEW YORK 51, N. Y. 


THE DIFFERENCE... 


USUAL NARROW ANGLE 
To fill objective lens, light 
must be sharply deflected 
when striking minute com- 
ts under observation. 


LOCKED IN PERMANENTLY 


Those incapable of widely 
deflecting the beam are not 
seen clearly, 


SCOPICON WIDE ANGLE 


Lens is filled by wide-angled 
beam. Diminished deflection 
required. Small detail sharply 
visible, 


ACCURATE RELATIONSHIP 


The microscope is permanently clamped on the 
lamp platform; once the initial aligning adjust- 
ment has been made, it never changes. Carry 
the unit anywhere; tilt it 16 the steepest angle, 
if you will; optical alignment stays fixed always. 
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Accurate 


Versatile 


The 


for the procedures of 
WARBURG, 
SUMMERSON, 
BARCROFT, 
DIXON-KEILIN, 
DICKENS, 
DICKENS-SIMER, 
GREVILLE, 
DIXON-ELLIOTT, 
ETC. 


* This is just one of 
over 15,000 items in 
the Cenco line. 
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Dependable 


PRECISION -Warburg” 
MANOMETRICON 


This unit is designed for use in numerous procedures such 
as measuring blood gases and investigating reactions of 
hemoglobin; measuring respiratory exchange in yeast, 
bacteria, spores, etc.; measuring lactic acid production in 
normal and tumorous tissues; and many others. 

The Manometricon is an especially compact machine and 
is designed for simple operation and accurate results. Con- 
trols and mechanical action are easily adjusted and con- 
struction is exceptionally sturdy. A constant temperature 
bath of 25 gallons is provided having a temperature range 
from 21° to 60° C. Phe unit accommodates 20 standard 
Warburg manometers or 10 Summerson differential 
manometers. 

A refrigeration unit is also available providing a tem- 

rature range of 10° C. to 50° C., plus or minus 0.05° C. 

his unit is housed in a cabinet which forms a base for 
the Manometricon. 

Write for illustrated bulletin containing full details. 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


Say Company * Houston 
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3 For new simplicity and 
be convenience in using | 
: THIS TIME SAVING ( 
INSTRUMENT 
in your clinical analyses .. . 
Pe 
of 
whi 
ing 
sulf 
thet 
pat 
A set of 13 laboratory- ate 
proved clinical procedures | sodi 
for Beckman B and DU | La 
uc 
Spectrophotometers rive 
opti 
| 
The value of Beckman Spectrophotometers in assur- ity result... maximum benefit is obtained from the ; 
ing greater accuracy and speed in clinical procedures unequalled accuracies and superior resolution of ing 
is widely recognized throughout clinical fields. Anal- Beckman Spectrophotometers. satu 
yses formerly requiring hours by conventional These procedures, prepared from authorita- dehy 
methods are now being made accurately in minutes tive work in the field by Dr. J. W. Mehl, Professor bee 
with Beckman Spectrophotometers, saving the time of Biochemistry at a leading medical school, are pre- 8" 
of highly-trained personnel and increasing laboratory sented with maximum clarity and detail—cover lyst: 
productivity. principles involved, apparatus used, preparation of tert 
To further simplify spectrophotometric reagents, step-by-step methods and interpretations of deh 
methods, Beckman Instruments has published a new results, complete with reference tables and graphs. in t 
book detailing 13 laboratory-proved procedures for The entire set of procedures, indexed and : 
making basic clinical analyses with Beckman B and spiral-bound in a durable cover, is available at the Hig 
DU Spectrophotometers. Methods are reduced to a unusually low price of only $5.00. Write for CLIN- the 
rapid routine basis without delays of developing your ICAL SPECTROPHOTOMETRIC PROCEDURES .. . Data per¢ 
own procedures . . . greater convenience and simplic File #22-38. | Cc 
mole 
No other instrument in its price range offers features like these! re 
Now every laboratory, large or small, can afford and transmittance scales. Stray light is completely elim- over 
modern spectrophotometric advantages, because the inated from 360 to 1,000 millimicrons—is less than poss 
Beckman B the even at 320 millimicrons. Phototubes are inter- 
accuracy... wide-range versatility... simple 
ata well within even the most medest budget for wide sample cells cant 
See your Beckman Instrument dealer for com- ertic 
photometric accuracy—and direct-readi bsorb plete details—or write direct! 65 
BECKMAN INSTRUMENTS BECKMAN INSTRUMENTS, INC. scl 
control modern industries South Pasadena, California -— 
Factory Service Branches: New York - Chicago - Los Angeles may 
: 28, 1 
BECKMAN INSTRUMENTS include: pH METERS and ELECTRODES - SPECTROPHOTOMETERS + RADIOACTIVITY METERS + SPECIAL INSTRUMENTS 4M, 
ma 
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Petroleum Chemistry 


Ege Gordon Research Conference on Petroleum last 
summer drew as many people from chemical as 
from petroleum companies. L. H. Flett was chairman 
of the conference on synthetic detergents, most of 
which are now coming from petroleum. W. K. Gries- 
inger showed, by using radioactive svlfur in alkylary] 


sulfonates, that complete removal of this type of syn- 
thetic detergent from hair is more difficult than antici- 
pated. The first measurements with the hydrophyl bal- 
ance on these sulfonates, described by A. H. Batch- 
elder, were carried on a substrate of 95 per cent 
sodium nitrate, and the effect of the hydrocarbon chain 
type was analogous to the carboxylic soaps. N. B. 
Tucker, reporting on sodium-sulfated detergents de- 
rived from alcohols, indicated that the C,, chain gave 
optimum properties. 

In the conference on synthesis with higher olefins, 
organized by C. L. Brown, E. Arundale reported mak- 
ing a rich variety of metadioxanes, glycols, and un- 
saturated alcohols, using the Prinz reaction of formal- 
dehyde with C,—C, olefins. The metadioxanes and 1,3 
glycols are formed in the presence of dilute acid eata- 
lysts, whereas unsaturated alcohols are produced when 
tertiary olefins are condensed with anhydrous formal- 
dehyde in the presence of certain metallic halides or 
in the absence of catalysts at elevated temperatures. 
High yield of ketones can be obtained by reacting 
the higher aldehydes and olefins in the presence of 
peroxides, 

C. M. Fontana reported on the synthesis of higher 
molecular weight polymers from 1-olefins using pro- 
moted AlBr, catalyst; a carbonium ion mechanism ac- 
counts for the product molecular weight distribution. 
J. N. Wilson showed that butene reacting with C, 
over Ni, even at —78°, yielded C,H,D, and all the 
possible deuterated species of butane. 

W. A. Zisman was chairman of the session on lubri- 
cants. R. C. Morris reported on the lubricant prop- 
erties of organophosphorus compounds, which have 
- 65° viscosities, much lower than predicted. 1,5-Penta- 
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nediol-bis-dibutylphosphate, with a VI of 150 and a 
viscosity of 3.43 es at 210° F, is a promising syn- 
thetie lubricant. The “surprising” reaction whereby 
several mols more than the neutralization equivalent 
of barium hydroxide with sulfonie acids make many 
motor oils alkaline was diseussed by T. W. Mastin. 
A micelle of barium sulfonates enclosing the excess 
base was postulated as the mechanism. 

G. W. Kennerly showed how the thiophosphorie 
acid derivatives and phenothiazine used for inhibiting 
motor oils cause the destruction of peroxides in an 
action more truly catalytic than that of the oxygen- 
accepting type commonly used as antioxidants, in that 
they survived. W. J. Toussaint said that mechanism 
of the formation of polyether synthetic lubricants is 
ionic. Temperature-viscosity properties are best when 
the molecule is doubly terminated with an alkyl and 
is made from propylene and ethylene oxides together. 
L. L. Withrow led a session on detonation and auto- 
ignition in internal-combustion engines. The adverse 
effects of combustion zone deposits, fuel additives, and 
blending hydrocarbons on tube oxidation reactions of 
the preflame type were brought out by P. L. Cramer. 
From engine studies Walter Cornelius developed the 
two-stage nature of preflame reactions, and E. M. 
Rifkin demonstrated the two-stage reaction by run- 
ning an engine on the exhaust from a motored engine; 
B. M. Sturgis observed substantial and unexpected 
amounts of hydrogen peroxide in the products of pre- 
flame reactions in a combustion zone. 

D. R. Stevens presided over the session on anti- 
oxidants. J. A. Chenicek discussed the relation of 
structure of antioxidants to their effectiveness in gaso- 
line and the differences found between various phenols. 
E. C. Knowles pointed out that preflame reactions in 
engines lead to reactive intermediates, causing sludge 
that the motor oil must disperse. C. M. Murphy and 
W. A. Zisman showed that the diesters of pinic acid are 
as valuable for synthetic lubricants as the sebacates. 

E. C. Hugues 
Chemical and Physical Research Division 
The Standard Oil Company (Ohio) 
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For simplicity of operation and 
maintenance, also for 


Dependability 


A, ce uracy 


Versatil: ty 


A new and more 
complete line of paper 
chromatographic 
equipment 

carefully engineered 

for use in this new 
field of analysis. 


CHROMATOCABS 
STEEL OR CLASS RACKS 
DENSITOMETERS 
INDICATOR SPRAYS 
ULTRAVIOLET LAMPS 
DRYING OVENS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 


PHOTOVOLT pH Meter Mod. 125 sae 


powered by only 3 ordinary radio batteries Prompt Delivery 
which give 2000 hours of reliable service 


Complete with electrodes and batteries $145.— 
Write for literature to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Write for Catalog 


C & B Reagent Chemicals are manufactured to meet 
definite standards of purity . . . standards which have 
been set up to insure products suitable for research and 
analytical use. These standards are based upon the pub- 
lications of the Committee on Analytical Reagents of the 
American Chemical Society and our own experience of 


i ©8 Ts, over thirty years in the manufacture of fine chemicals. 
Sodium H 


aaa C & B Products are Distributed by 
Laboratory and Physician Supply Houses 
throughout the World. 


Write for copy of catalog, 


The COLEMAN & BELL Co. 
Manufacturing Chemists @ Norwood, O., U.S.A. 


REAGENT CHEMICALS - BIOLOGICAL STAINS 
INDICATORS — SOLUTIONS — TEST PAPERS 
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Your Chance to Own a Very Nice Instrument! 


IMPORTED MICROSCOPE 


200 POWER 
Good optical qualities, fine j 
focusing, excellent definition, 1 OCTLAR 


clarity! Serviceable construc- 1 OBJECTIVE LENS 
tion .. . the greatest micro- 
scope bargain on the market! FOCUSING 


REVOLVING 
DISC-LIGHT 
ADJUSTABLE 


Try it for 10 days ... if 
you are not completely satis- 


MAKE YOUR OWN 
ASTRONOMICAL TELESCOPE 


See the craters of the moon, the rings of Saturn 
and the moons of Jupiter! Thousands of amateurs 
hove turned out beautifil instruments at a fraction of 
the cost of commercially built ones. You can do the 
same. No special skill required. And what pride you 
will take in an Astronomical Telescope you have built 
with your own hands. Your telescope will be worth 

to $600. Our kits include: PYREX MIRROR BLANK 
—PLATE GLASS TOOL—TEM- 
PERED POLISHING PITCH— 
8 ASSORTED EXTRA FINE 
ABRASIVES, ALL IN SHAKER 
TOP CONTAINERS (Rouge also 
included) — FIRST SURFACE 
MIRROR FOR DIAGONAL — 
LENSES FOR 1” F.L. EYE- 
PIECE—MAGNIFYING LENS. 
Order Kit according to mirror 


fied, your money will be re- MIRROR dia. desired: 
funded in full. SQUARE STAGE Stock + Size 
(2-3/8” x 70.003-W 4%" 
Comes packed in its own hard- 2-5/8”) with 70004-.W 2. > 
wood case. x 444” x 3%”. 70,005-W ...... 
10” 
Full Grown Performance in a Useful 80 P. 
6x30 ONLY 5” HIGH! JUST $4.00 Postpaid! 
Students, beginners, or full-fledged lab- 
IMPORTED PRISM men will find plenty of use for this lit- 
tle gem. Easily carried. Make minute 
Imported BINOCULARS inspections: plant and animal life, ma- 
20X TELESCOPE Fully Guaranteed! Luxury features include in- terials. metals, ete.—it gives good, sharp 
ternally coated optics, achromatic lenses; leather definition! Good optical qualities, hinged Fiz 
and Tripod case incl. at no extra cost. Pod. base for inclined, easy viewing. easy-to-use T- 4 ) 
Machined threaded fittings throughout. Stock + Model Price* pinion focusing. Circular stage, revolving , ag) 
Weighs 7 ounces; 6%” closed length. ) Fae PH Leweedie $39.50 dise-light adjustable mirror. A real buy! 
1344” open length. Achromatic objec 45.50 10-day refund priv. 
tive lens low refiection coated on inside. aT . (Not coated) 36.00 
Makes excellent spotting scope. Swivel- Prices shown, Individual Focus— Stock 3$50,000-W ........--+++- $4.00 Postpaid 
bead tripod is collapsible. 9” high. for Central Focus add $4 addi- 
Stock 3$50,007-W .... $12.95 Pstpd. tional to above prices. IMPORTED! 50 POWER POCKET MICROSCOPE 
Instr. Without yr * all Binocular prices subject All Metal! 
Stock 350,006 . §$ 8.95 Pstpd. 20% Federal Tax. Powerful! 


LOOK AT THESE BARGAINS! 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 


Stock mam. .... $2.85 Postpaid 
Stock #4038-W .......... $3.85 Postpaid 
Stock #4039-W .......... x 2%” .. . $3.85 Postpaid 


SO MUCH for SO LITTLE! 


SIMPLE LENS KITS!—kits include plainly written, illus- 
trated booklet showing how you can build lots of optical 
items. Use these lenses in experimental optics, building 
TELESCOPES, low power Microscopes, etc. 


Stock #5-W—45 lenses ....... $5.00 Postpaid 
Stock #10-W—80 lenses $10.00 Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
Optically flat to wave length. Size: 

15/16” x 2-15/16"—%” thick. Reflects approximately 50% 
coo transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 
$5.00 Postpaid 


Polished Chrome Diagonal Bottom! 
Dozens of Fascinating Uses. Easy to focus. Excellent, 

strong optical system. Practical for all sorts of 

minute, close-up examinations. Gives wonderful, sharp, clear magnification. 
Polished chrome diagonal bottom concentrates light on subject. Here's the 
most compact. handy microscope ever offered at the price—a $7 value. Metal 
body has hard, gray finish. Instrument weighs approx. 2 om. 4%” long. 


LENS CLEANING TISSUE—Iist quality, sheet size 11” x 7%”. 
Made to Gov't. spec. Free of abrasives. High wet strength. 
Stock. #721-W .......... 500 sheets .......... $1.00 Postpaid 


A Handy, Useful Bargain! 
HAND SIGHTING LEVEL 
Accurately designed and calibrated. 
Indispensable as a hand sighting tool 
that projects a level line of sight. 
Invatuabie for laying out drains, 
ditches, foundations, gardens; fer 
contour plowing and soil erosion werk. 
You will use this compact little instrument again and again wherever grades 
must be established or a level line is necessary over an appreciable distance. 
S mple illustrated directions with each instrument. 
Stock #105-W $2.50 Postpaid 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


2)\\Write for FREE CATALOG W 


ORDER BY STOCK NO. cock 
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Routine clinical analysis Macro- -preparative work 
yy 


Diffusion & turbidity measurements 
Mechanical dialysis 


Both models of Aminco Electrophoresis Apparatus constitute 
complete electrophoresis laboratories in single, compact units. 
They incorporate precise schlieren optics in an air-conditioned 
space, automatic integral refrigeration system, built-in line- 
voltage-regulated and current-stabilized high-voltage power 
supply, rapid internal dialysis facilities, and temperature-regu- 
lated water bath. 


Aminco-Stern universal re- Aminco portable model for 


search model for large out- routine research and clini- 
put and a wide variety of 
sample volumes. 

BULLETIN 2175-K BULLETIN 2281-K 


AMERICAN INSTRUMENT COMPANY, INC. 
Silver Spring, Maryland ¢ In Metropolitan Washington, D. C. 


IMMEDIATE DELIVERY! BELLINGHAM & STANLEY 
POLARIMETERS 


RESEARCH MODEL “A” 


EXCLUSIVE FEATURES! 


NONCORROSIVE GLASS SCALE 
BALL BEARING CIRCLE 


INTERCHANGEABLE POLARIZER 
HEAD 


OCULAR REMOVABLE FOR PHOTO- 
ELECTRIC CELL ATTACHMENT 


U-V-OPTICS 
PRICED FROM $1050.00 


ROUTINE MODEL “D” ALSO WITH 
GLASS SCALE TO .05° ... . $450.00 


STUDENT MODEL “E”’ WITH 
VERNIER TO0.1°....... $165.00 


C. A. BRINKMANN & CO. 


261-263 GREAT NECK RD., GREAT NECK, N. Y. 


cal use on a smaller scale. 
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ELECTROPHORESIS-SCHLIEREN APPARATUS 
a - complete multi-purpose units for... | 
| 
| 
- 
| 
= 

| = 


A.H.T. CO. GENERAL LABORATORY PURPOSE 


CLEANING COMPOUND 


Particularly efficient in removing dried blood, organic 
residues and wax pencil marks from glassware 


3298. 


Totally soluble in hot, cold, hard or soft water. 
Not harmful to hands. 


Removes oil, grease, wax and organic residues from 
glass, porcelain and metal. 


Produces surysaces free from film, streaks and hard 
water deposits. 


Penetrates and loosens “frozen” glass joints, stop- 
cocks and stoppers. 


CLEANING COMPOUND, General Laboratory Purpose, A.H.T. Co. A fine white 
powder especially formulated for general laboratory use from effective synthetic deter- 
gents, carefully buffered and blended without use of harsh alkalies or ingredients which 
affect sensitive skin. When used in usual concentration of /-ounce to 1 gallon, or in some- 
what higher concentraticn for stubborn deposits, in either hot or cold water, the pH of the 
wash water is constant at approximately 9.0 pH. 


Contains a surface active (wetting) agent, to 
facilitate rinsing, which is stable in acids or 
alkalies, and a sequestei:ing agent which dis- 
perses the metal ions in tap water such as cal- 
cium, magnesium, etc., without precipitation; 
both additives combine effectively to emulsify 
organic residues, oils and greases, etc., and dis- 
perse finely divided deposits such as activated 
charcoal, organic or inorganic pigments, and 
various catalysts used in organic synthesis. 


Useful for cleaning glassware, porcelain or 
metal ware, for removing wax pencil marks, 
dried blood, and for making soak solution to 
facilitate freeing frozen ground glass joints, stop- 
cock plugs and glass stoppers. Packed in con- 
venient rectangular canisters containing 3 Ibs. 
and in 25 lb. fiber drums. The canisters have 
metal top and bottom, and friction-fit, oval metal 
cap, 4x2¥%2 inches wide, which contains a 
hinged pouring spout for convenient dispensing, 
overall dimensions 412 x 3 x 8 inches high. 


3298. Cleaning Compound, General Laboratory Purpose, A.H.T. Co., as above described. 


Per original case containing 12x 3 Ib. canisters 14.88 


| Sample of A. H. T. Co. Cleaning Compound sent upon request. | 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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RESEARCH 


BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


WRITE FOR 


NEW 
CATALOGUE 


#58 975 


Listing over 600 
Research Biochemicals 


TYPICAL NBCo. PRODUCTS 
AMINO ACIDS 


A complete selection of more than 90 amino 
acids of maximum purity. Including natural L 
synthetic DL and resolved L and D amino acids. 


NUCLEOPROTEINS - PURINES 
PYRIMIDINES 


Adenosine Triphosphate * Adenine * Adenylic 
Acid * Cozymase * Cytidine * Cytidylic Acid * Cyto- 
sine * Desoxyribonucleic Acid * Fructose and Glu- 
cose Phosphates * Glutathione + Guanine and Salts « 
Guanylic Acid * Hypoxanthine * Inosine + Nucleates 
* Ribose Nucleic Acid * Desoxyribonucleic Acid * 
Ribose + Protamine * Thymine Uracil * Uridine 
* Uridylic Acid * Xanthine + Xanthosine. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


A valuable source of protein nitrogen of excep- 
tional purity for incorporation into diets to produce 
vitamin deficiencies. 


MISCELLANEOUS BIOCHEMICALS 


Alpha Keto Glutaric Acid * Cytochrome C + 
Glutamine * Dopa * Glycogen * Heparin * Lysozyme 
* Crystalline Vitamins * Crystalline Carbohydrates 
* Fatty Acids * Growth Factor Analogs * Enzymes 
* Biological Test Diets * Alkaloids. 


CLEVELAND 


New 
Radically 
different! df 


ADJUSTING 
KNOB 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
arc light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%" x 
6%". Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


research 


3 INCH EQUATORIAL 
Objective: Coated 78 mm (3”) diameter, 1200 mm 
(47.2”) focal length. f/16. 
Eyepieces: 200 x, 133 x, 96x, 67 x, 45x. j 
COMPLETE with equatorial mounting and slow-motion 
controls, setting circles, tripod, eyepieces, sun projecting 
screen, view finder, star diagonal, erecting prism system, 
etc., fitted wooden cabinets. 


Express collect Only $435 


THER 2.4 INCH EQUATORIAL .... $225. 
UNITRON 2.4 INCH ALTAZIMUTH ... 125. 
REFRACTORS 1.6 INCH ALTAZIMUTH ... 75. 


2 deposit required on C.0.D. shipments 
Send Bs. or M.O. or write for illustrated literature to: 


UNITED SCIENTIFIC CO. 
204-6 Milk St., Dept. R-100, Boston 9, Mass. 
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electric microtome knife sharpener 


With the new, simplified Aloe Microtome 
Knife Sharpener the average technician 
is able to put a better, smoother, keener 
edge on microtome knives, scalpels and 
other instruments in far less time and 
with less effort. One reason for this 
quicker, more dependable service is the 
simplified knife holder that supports the 
knife over the full length up to 13% 
inches. The holder is set to provide an 
optimum bevel for cutting cartilage, 
paraffin embedded tissue, bone, or 
soft metals such as lead. 


The special alloy honing wheel is powered 
by a split phase, %4 h.p. motor. Opera- 
tion is unusually quiet and free from 
vibration. The entire mechanism is en- 
closed in a rubber-footed, crackle finish 
cast metal housing with an aluminum 
platform. Overall dimensions are 


14%" x 12” x 9¥2" high. 


improved strop assembly 


An improved strop assembly is now fur- 
nished as standard equipment with the 
Aloe Microtome Knife Sharpener. 
It removes the small wire or burr which 
accumulates on the knife during sharp- 
ening. The strop consists of a high quality 
horse-hide strop and a linen finishing 
strop mounted in a heavy metal frame, 
equipped with thumb screws for adjust- 
ing tension. 


60040 — Simplified Aloe Electric Microtome Knife Shorpener, os described, with edjustable 
strop qssembly, one stick of abrasive poste, one jer of abrasive powder, one tube of specio! 
solvent, cord and plug. For operation on 115 volts, A.C.—each $295.00 


aloe scientific DIVISION OF THE A. S. ALOE COMPANY 


5655 Kingsbury * St. Lovis 12, Missouri 
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COMPLETE HONING 
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wire or burr mors its 
keenness. 
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ES, in spite of production cutbacks on non- 

military items, E. Machlett & Son can still 
offer you immediate delivery on the versatile 
Barcroft-Warburg Apparatus in both standard 
and refrigerated types. Designed especially for 
study of micro chemical gas reactions, all our 
Barcroft-Warburg Apparatus possess many 
worthy features such as: 


e@ Simple Operation 

e Compact Design 

e Durable Construction 
e Fool-proof Action 

e Clear, Precise Results 


And in addition, the Refrigerated Barcroft- 
Warburg Apparatus has a temperature range of 
0° C. to 60° C. (+ 0.05° C.). Refrigerating unit 
is neatly housed in cabinet which serves as a 
perfect base for the precision apparatus. 


Investigate the many laboratory applications 
of our Barcroft-Warburg Apparatus. They may 
be precisely what your laboratory needs. Act 
now, write E. Machlett & Son for detailed descrip- 
tive literature today. 


E. MACHLETT & SON 


ESTABLISHED 1807 
Laboratory APPARATUS + SUPPLIES + CHEMICALS 
220 East 23rd Street: New Yor« 10.N.Y. 


Specialists in Warburg Equipment Since 1928 
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avackale... 


Ad ine Triph (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
Myanesin; p-Nitrophenylphosphate; Nucleoprotein ; 
Orcinol; Pancreatin; Pantothenyl Alcohol; Penicil- 
linase; Peroxidase; Phenazine; Phenylpyruvic Acid; 
Phioridzin; Phosphorylase; Piperin; Porphyrindine; 
Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
Pyrocatechuic Acid; Pyruvic Aldehyde; Ribonuclease; 
Saccharic Acid; Salmine; Serine Phosphoric Acid; 
Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
Thyroxine; Trigonelline ; Triphenyltetrazolium Chloride; 
Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


st 60th St. New York 23,N.Y. 
Plaza 7-6317 | 


GME-LARDY 
WARBURG 


IMMEDIATE DELIVERY 
$675 with Ni. plated copper tank 
and glassware clamps 


GME Heavy stainless steel tank $45 extra 
— 4 FRANKLIN AVE., — MADISON 5, WIS. 
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INSTRUMENT NEWS is an 8-page quarterly , 
published in the interests of furthering research, 
material analysis, and production through mod- 
ern optical instrumentation. Articles of tech- 
nical and general interest are prepared by lead- 
ing workers in the field and the Perkin-Elmer 
staff. 


Some of the outstanding articles from the Fall °52 
issue are: 


NEW RATIO-RECORDING SPECTROPHOTOMETER 
Description of Model 13 


HANDLING LARGE PIECES OF OPTICAL GLASS 
Precision Workmanship at Perkin-Elmer 


ISOTOPE DILUTION TECHNIQUE FOR INFRARED 
Article by N. R. Trenner 


CONTINUOUS PROCESS CONTROL WITH INFRARED 
Dispersion vs. Non-dispersion Analysers 


Among subjects in the Summer °52 issue are: 


FLAME PHOTOMETRY SPEEDS INFANT BLOOD STUDIES 
Ultramicro Techniques with Premature Infants 


REPORT ON THE SOUTHERN SKIES 
Dr. Bart J. Bok’s results with ADH Telescope 


INFRARED ASSAYS SIMILAR DRUGS 
Smith, Kline & French Case History 


You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 
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LOW POWER 


SEE IT... 


without disturbing setup 


Microscope and illuminator are properly 
aligned on sliding baseboard. Setup glides 
intact into position for visual or 
photomicrographic work. Heavy base, 
specifically designed to absorb vibration, 
helps maintain precise setup. 


Enjoy speed, convenience and efficiency 
advantages of the world’s finest 
photomicrographic equipment—in all 
these essential uses: 


@ Visual microscopy 


@ Photomicrography of transparent 
and opaque specimens 


@ Photomacrography of transparent 
and opaque specimens 


@ Photocopying 


WRITE 


for Catalog E-210 and 
for advice on your 
photomicrographic 
problem. Bausch & Lomb 
Optical Co., 642-33 St. Paul 
St., Rochester 2, N. Y. 


Bausch & Lomb Model £ Photomicrographic Equipment 
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Space, Field, and Ether in Contemporary 
Physics 


Alexander W. Stern 
Flushing, Long Island, New Y ork 


HE RELATIONSHIP BETWEEN MAT- 

TER AND SPACE may be expressed by 

saying that matter occupies space and shapes 

its geometry. This statement, however obvious 
and comprehensive it may seem, does not embrace all 
the properties of space. It holds only for matter in 
bulk occupying large volumes of space—in short, on 
the macroscopic plane. 

One of the most important results of quantum field 
theory, the implications of which have only recently 
been realized, is that empty space exhibits dynamic 
properties in the presence of matter and field. This 
interaction between matter, field, and empty space is 
of a radically different nature from the static, geom- 
etrized effect that matter has on space in accordance 
with relativity theory. 


The Compton wavelength of the electron, z. one of 
me 


the elementary lengths of physies, signifies the emer- 
gence of the dynamic properties of empty space—or 
the vacuum, as it is called—as well as its creation 
properties, which exhibit empty space more in a quasi- 
passive character. Vacuous space is something much 
more complex than ean be described by simple mathe- 
maties. Its properties arise because the universe con- 
tains matter. Were there no electromagnetic fields or 
electrons, for instance, there would be no electromag- 
netic field, electric charge, or current fluctuations in 
the vacuum. 

With reference to its creation properties, empty 
space behaves as if it were a sea of negative energy 
electrons—of latent electrons. This connotation is well 
known and needs no detailed discussion here (1). It 
is evoked to explain the well-known phenomenon of 
electron-pair creation. 

The dynamic properties of the empty, or vacuous, 
regions of space in this region of magnitude arise out 
of the zero-point oscillations of the electromagnetic 
field and the zero-point fluctuations of electric charge 
and current (1). Because of the zero-point oscillations 
of the electromagnetic field, the average value of the 
electric and magnetic field strengths, when measured 
over a space-time extension of the order of the elec- 
tron Compton wavelength, will not be zero, as one 
would expect for empty space, but will fluctuate upon 
repeated measurements. These fluctuations will become 
greater as the space-time region becomes smaller. Be- 
cause of the possibility of the creation of electron 
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pairs by these electromagnetic field oscillations (the 
electromagnetic field here is, of course, a quantized 
system of virtual photons), there will ensue electric 
charge and current fluctuations that will also become 
of greater value as the space-time region of measure- 
ment becomes smaller. 

These vacuum-fluctuation phenomena, unobservable 
in principle as well as in practice, were not taken 
seriously until their physical consequences received ex- 
perimental confirmation in the now famous Lamb 
shift. There is also an interaction of a charge, elec- 
tron or proton (the principal contribution is from the 
electron), with the latent electrons of empty space, 
causing a displacement of these electrons and giving 
rise to what is called the polarization of the vacuum. 
As to the reality of this phenomenon, there may still 
remain a few dissenters. However, this effect will cause 
another hydrogen § level displacement, about 1/40 of 
the Lamb shift, and it may be within the range of 
present-day experimental technique. Recent calcula 
tions involving terms of higher order in the interac- 
tions would seem to indicate the existence of such an 
effect (2). 

The dynamical properties of the vacuous regions of 
space should be viewed not as belonging to empty 
space, but as arising out of its interaction with matter 
and radiation fields. Without interaction this dyna- 
mism of empty space is but a formal abstraction lack- 
ing physical reality. It is interaction that bestows upon 
it its substancelike properties. The concept of isolated 
particle and isolated field existing as absolutes with- 
out interaction with other matter and fields is also but 
a formal abstraction lacking physical reality (as will 
be discussed later). This fundamental and unique role 
of interaction in physical phenomena, kowever, is no- 
where else so clearly brought out as in these vacuum 
interactions. 

It is probably not correct to consider the interac- 
tion between empty space and matter even formally 
as a perturbation, because the various types of inter- 
action between the two give rise to infinite energies. 
Dyson (3) has shown that these infinities are of a 
basic nature and cannot be eliminated by any formal 
mathematical procedures, such as the renormalization 
method. A more serious objection against perturba- 
tion theory, although of a different nature, was re- 
cently brought forward by Van Hove (4). These infini- 
ties are not an indication that quantum electromag- 
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netic theory is wrong (5), but rather that the theory 
is in a sense an open one. That is to say, as we con- 
sider smaller and smaller regions of space, we shall 
find that electromagnetic phenomena do not exist by 
themselves but are connected with the occurrences of 
other types of phenomena. This will involve other 
matter and radiation fields and the creation of dif- 
ferent particles other than electrons and photons. The 
elementary particles are not absolute; they are all 
related, and their number may well be legion. It is this 
large number of elementary particles and their re- 
latedness that introduce a new and undreamt-of com- 
plexity into physics. 

It is not unlikely that there are several elementary 
lengths in physics, each one signifying the emergence 
of some new phenomenon or the limit of the unam- 
biguous application of some particular physical con- 
cepts and laws. 

For distances of the order of the Compton wave- 
length of the x meson, *., the region of nuclear inter- 
action, the concept of a static potential does not seem 
to have an unlimited validity. All attempts so far to 
account for the saturation property of nuclear forces 
by a static potential have not been successful, and it 
appears possible that many-body forees may have to 
be evoked (6). Moreover, the experimental results on 
proton-proton scattering from 120 to 345 mev have 
defied theoretical interpretation in terms of conven- 
tional interactions and models. 

For distances of the order of, and less than, the 


Compton wavelength of the proton, +”, it is probable 


that the very concept of measurement loses some of 
its concise and clear-cut classical meaning. In this re- 
gion the elementary particles must be recognized as 
complex interacting systems consisting of the “bare” 
particle and the virtual quanta of their associated 
fields, which they are continuously emitting and ab- 
sorbing (5). The elementary particles themselves all 
have about the same size, about 10°'° em, which is 
larger than the region in which such measurement 
takes place. Consequently, any position measurement, 
say, of a particle in this region will involve an inter- 
action so vigorous as to cause the structure of the 
elementary particle that is used for the measurement 
to come into play. Because the various elementary 
particles have different structures, a position measure- 
ment will not have the unambiguity necessary for the 
concept to have a concise meaning. Instead, the result 
of the measurement will depend on the type of par- 
ticle employed for the measurement. Each type of par- 
ticle—electron, proton, or photon—will yield a dif- 
ferent set of measurements and, consequently, there 
will be no objective probability distribution essential 
for a measurement. 

It is of interest to note that the elementary par- 
ticles, which are more than a billion times smaller 
than living cells, have this in common with them. They 
are both complex, interacting systems that must be 
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considered as wholes. No observation is possible on 
these elusive fundamental units, living and nonliving, 
that would reveal the nature of the interaction be- 
tween their component systems. The difference between 
the two is that we have succeeded in forming some 
theoretical conceptions of the interacting systems that 
constitute the fundamental particle, and we can verify 
them by their experimental consequences. No such 
theoretical knowledge of the “self-interactions” of the 
living cell (those interactions that produce the unity 
and organization of the cell) is available. It may well 
be that fundamental advances in this field will not be 
forthcoming until we gain a better theoretical knowl- 
edge that would suggest the decisive experiments nec- 
essary for an understanding of the living cell, and that 
would go hand-in-hand with experiment and obser- 
vation. 

Pertaining to the importance and function of theory, 
where direct observation is not possible, it is the au- 
thor’s opinion that one of the most important achieve- 
ments resulting from the recent relativistic covariant 
formulation of the quantum electrodynamies is the ex- 
planation of the Lamb shift and the anomalous mag- 
netic moment of the electron as the measurable con- 
sequences of the unobservable field and charge fluctua 
tions of empty space interacting with the electron. The 
real in physics encompasses more than the directly ob- 
servable and measurable. Interaction and charge are 
fundamental in nature, and there are interactions be- 
sides those that are directly involved in measurement 
and observation. The self-interactions are an example, 
and they may have important physical consequences. 

It has been stated that the elementary particle is an 
open, even complex, system in constant interaction 
with the vacuum fluctuations of its associated fields. 
For example, the structure of the electron includes its 
virtual photon field, and the structure of the nucleon 
its virtual meson cloud. But elementary physical sys- 
tems themselves may be related to other elementary 
physical systems, as suggested above. The divergence 
of the higher order terms in the electron self-energy 
interaction may indicate the necessity of simultane- 
ously taking into consideration the existence of other 
kinds of particles. Thus there may be a theoretical 
indication of the relatedness of the elementary par- 
ticles. There is also experimental evidence suggesting 
this. Transitions involving decay and collision proc- 
esses between V-particles, nucleons, and 2-mesons; 
z-mesons, -mesons, electrons, and neutrinos; neutral 
x-mesons, y-rays, and electrons; K-mesons, #-mesons, 
electrons; protons, electrons, and photons, show, as 
was pointed out by Heisenberg, that one elementary 
particle may be related to another by a series of real 
and/or intermediate steps. 

All this suggests that in the atomic and nuclear 
domain the assumption that elementary particles are 
closed systems may not have an unlimited validity. 
The great revolutionary finding that contemporary 
physical theory points to is that the simplicity which 
has so uniquely characterized physies since its birth 
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needs essential qualifications. The simplicity that will 
remain as characteristic of physics will be of an 
aesthetic, symbolic nature, expressed only in the for- 
malism of its mathematics. 

It is in the extremely high-energy region, where 
interaction can take place within a radius of the 


nucleonic Compton wavelength a that one may meet 


with this new complex aspect of physics. Here it may 
no longer be valid to assume that clear, unambiguous 
distinctions can be made between and among the vari- 
ous component systems in interaction. It may not be 
possible to isolate the interacting systems and to treat 
them as being separate but for their mutual perturba- 
tions. 

It was Dirae’s idea that some of these difficulties, 
at least in certain aspects, should be recognized on 
the classical level—for instance, that interaction should 
not be considered simply as a perturbation. Diraec’s 
recent work (7-9) recognizes the coexistence of par- 
ticle, field, and interaction, all on an equal dynamical 
footing. The electrons, in his new theory, are not con- 
sidered apart from their interaction with the electro- 
magnetic field, because the theory considers only elec- 
tron beams. The existence of the elementary charge e 
is presumably a quantum phenomenon. Therefore, 
there is no e to set equal to zero. The first approxi- 
mation of the usual classical theory sets e = 0 and then 
introduces the electromagnetic interaction as a per- 
turbation. In Dirac’s theory the motion of electron 
streams only is considered, and a velecity distribution 
given by his potentials is associated with them. 

I have stressed the importance of the dynamic or 
interacting properties of empty space with respect to 
matter and radiation fields. One may ask, in the spirit 
of classical physies, whether it is not possible to ana- 
lyze and isolate these interacting properties with 
neither matter nor field present. Completely empty 
space with neither matter nor field present is an ideal- 
ized condition and can never be actually realized. 
However, the perfect vacuum—empty space—in the 
light of the implications of contemporary quantum 
field theory, is not exactly equivalent to nothing. Be- 
eause of its dynamic or interacting properties, empty 
space may be equated to mere activity. For instance, 
there is the interaction between the electromagnetic 
field oscillations with the latent electron pairs of 
the vacuum. But this character of empty space, as 
discussed previously, can become manifest only by 
measurements involving wavelengths of the order of 


=. Nevertheless, it may be instractive, or at least 


suggestive, to inquire whether the dynamic character 
of vacuous space can be carried over in some guise to 
classical theory and clothed with a classical concept. 
In the opinion of the author, something of this nature 
is what seems to have been accomplished by Dirac in 
his attempts to formulate an adequate classical theory 
with one eye on the quantum theory and in his ensuing 
rediscovery of the ether (10, 11). 
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Because it is interaction with which we are dealing, 
one may apply the knowledge gained by quantum me- 
chanies to the interacting properties of the vacuum, 
or empty space. Quantum mechanics is made possible 
by the existence of the natural constant of interaction 
h, just as relativity exists because of the natural con- 
stant c. One could set up a wave function that would 
describe a state which could not be physically identi- 
fied, but which represents the vacuum. A wave function 
of this type is one that would yield all motion or ve- 
locity values and directions as equally probable, which 
is the symmetry property demanded by relativity for 
the existence of an ether. This ether of Dirac, which is 
fashioned out of the knowledge gained from quantum 
mechanics, is not amenable to mechanical description. 
It may be looked upon as a property of space-time. 
For this reason, it bears little resemblance to the old- 
fashioned ether. It may be defined as hypostatized 
interaction, or interaction considered as a thing in it- 
self. It may occur to many that this abstraction is too 
much, even for contemporary physies. On the other 
hand, in the light of quantum electrodynamics, an 
isolated particle or a field is not a closed system, as 
in the classical definition, but it is constantly inter- 
acting with the vacuum fluctuations of its associated 
fields. The classical concepts of particle and field are 
as much an abstraction as the concept of isolated in- 
teraction. That the concept of interaction has not been 
treated separately as “action,” in the manner of par- 
ticle and field in the Newtonian and Maxwellian phys- 
ies, may be a matter of psychology. Isolated particle, 
field, or action may be legitimately viewed only as 
theoretical idealizations. In the view presented here, 
one of the functions of the ether is to give interaction 
a fundamental role in classical theory that would place 
it on an equal footing with particle and field. 

It is of interest to note that the properties of the 
vacuum in Dirae’s classical theory are somewhat sug- 
gestive of its properties in the quantum domain. His 
theory involves a velocity field that exists even in 
empty space. The velocity field, which is a continuum 
of velocity values, because of its omnipresence will not 
permit the field quantities to be zero, even—to use 
Dirae’s connotation—in a “perfect vacuum.” Conse- 
quently, it is not surprising that one of the funda- 
mental equations of Dirac’s theory giving his poten- 
tials in terms of velocity can be fulfilled for a vacuum 
as well. This equation yields a definite velocity 
throughout space-time, which may be interpreted as 
the velocity of an ether. Dirac (12) interprets the 
ether velocity in the vacuous regions of space as the 
velocity of a small charge, were it introduced, although 
the introduction of a charge in the vacuum would vio- 
late the conservation of electricity. However, in the 
equations of his theory, a small charge may be intro- 
duced in the guise of initial conditions. And so, even 
in the classical domain, empty space, beeause of its 
ether and velocity properties, and its function as a 
site for charge creation, exhibits a dynamism some- 
what suggestive of its role in quantum theory. Would 
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a final classical theory yielding an adequate quantum 
theory be as different, conceptually, from present 
classical electron theories as Dirac’s is? 

In any event, one of the significant results of recent 
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Ralph Stayner Lillie: 1875-1952 
R. W. Gerard 


Neuropsychiatric Institute, University of Illinois College of Medicine, Chicago 


HE SCIENTIFIC LIFE of Ralph Stayner 

Lillie neatly spanned the first half of this cen- 

tury, his first paper appearing in 1901 and his 

last, just fifty years (and some 125 publica- 
tions) later. In this period he and a handful of other 
leaders effectively created the subdiscipline of general 
physiology. For Lillie had an integrating or generaliz- 
ing mind; he had little concern for the particular— 
although his experiments revealed many important 
facts—and he probed unceasingly for the deeper im- 
port and broader impact of the phenomena that en- 
gaged his attention. Not the effect of some ion on some 
function, but the nature of ion action on the colloids 
and membranes of protoplasm interested him; not 
fertilization or contraction or conduction, but the 
whole problem of irritability and response. Few acres 
of the field of general physiology were not plowed by 
his sharp understanding and seeded by his generaliz- 
ing insight. 

A complete bibliography of Lillie’s papers was 
prepared for me by Deborah Harlow, librarian of the 
Marine Biological Laboratory at Woods Hole, and 
from this alone emerge many interesting lights on his 
work and his period. In his first decade of publication 
(1901-10) six papers appeared in such journals as 
Biological Bulletin and Journal of Experimental 
Zoology, and 14 appeared in the American Journal of 
Physiology—the latter including articles on Arenicola 
larvae, the swimming plate of Ctenophora, and the 
eggs of Asterias and Arbacia. Two decades later 
(1921-30) only four of 27 papers reached the Ameri- 
can Journal of Physiology (and these by 1923), the 
others being distributed in such new publications as 
Journal of General Physiology and Journal of Cellular 
and Comparative Physiology, the second a journal he 
helped found and edit. The dozen papers of Lillie’s 
last decade were mostly in philosophical journals—he 
published in 24 different periodicals over his profes- 
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sional life span—but this represented a shift in 
emphasis, whereas the earlier change reflected the 
altered interest of physiology and the growth of its 
cellular and general offspring. 

Only nine of Lillie’s papers had a joint author, and 
five of them were students. In part this reflected the 
times, for multiple authorship was the exception 
earlier in the century; in part it may have represented 
an inclination to have students publish separately; 
but largely it must have resulted from his personal 
qualities of mind and manner. Omnivorous in his 
reading, eager always to discuss (despite some hearing 
difficulty) or to correspond about an interesting prob- 
lem, generous in instructing students, at which he was 
most successful outside the classroom, Lillie was still 
a solitary worker. His thoughts and labors were his 
own, and his main influence on others, including the 
oncoming generation, was exerted by way of the 
written word, despite the long, busy, and happy 
summers he spent throughout his adult life in the 
teeming scientific community of Woods Hole. 

The first paper Lillie published established the basic 
themes of his scientific work. “On the Differences of 
the Effects of Various Salt-Solutions on Ciliary and 
on Muscular Movements in Arenicola Larvae” touched 
upon ion action and antagonism, colloids and mem- 
branes, irritability and response. The dramatic actions 
of the common iens of protoplasm never exhausted his 
interest, and one of his last experimental reports dealt 
with “The Influence of Neutral Salts on the Photo- 
dynamic Stimulation of Muscle.” He related ions to 
the dispersion state of colloidal particles and so to 
osmotic pressure and membrane permeability, to fer- 
tilization and mitosis, to stimulation and anesthesia, to 
contraction and conduction, to the action of drugs and 
radiations. 

Lillie was perhaps most widely known for his con- 
tributions to neurophysiology, especially his provoca- 
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tive passive iron wire model of nerve fiber conduction 
(one of many models he studied in relation to other 
phenomena—e. g., growth). Yet his first paper dealing 
with nerve (as also his first explicitly philosophical 
article) did not appear until 1914, “The Conditions 
Determining the Rate of Conduction in Irritable Tis- 
sues and Especially in Nerve;” and his classic on the 
iron wire, “The Recovery of Transmissivity in Passive 
Iron Wires as a Model of Recovery Processes in Irri- 
table Living Systems,” was not published until 1920. 
This model, with its eddy currents and membrane of 
functionally variable resistance, mimicked surprisingly 
well the physical and physiological attributes of a 
nerve fiber, predicting saltatory conduction, establish- 
ing a relation between surface area and threshold and 
between resistance and conduction velocity, and giving 
powerful support to the membrane theory of propaga- 
tion. This approach was summarized in 1922 in Physi- 
ological Reviews, “Transmission of Physiological In- 
fluence in Protoplasmie Systems, Especially Nerve ;” 
in a lecture on “The Physical Nature of Nervous 
Action” published in 1929 in the American Journal of 
Psychiatry; and in his definitive volume on Proto- 
plasmic Action and Nervous Action, published (2nd 
ed.) in 1932 by the University of Chieago Press. 

No scientist with such a holistic view of his subject 
could fail to develop philosophical interests, and in 
the biological domain these would necessarily touch on 
problems of directive influences on the formation, 
organization, and behavior of living organisms. Lillie 
became steadily more engrossed with these problems, 
and after 1941 all his publications were in the field of 
philosophy. Unlike many scientists who make casual 
forays into a foreign territory, he established a 
thorough competence in this field, published largely in 
the professional journals of the discipline, and was 
accepted by the philosophers as one of themselves. 

A series of papers in the Journal of Philosophy, 
and later in the Philosophy of Science, dealt with 
such subjects as “The Problem of Vital Organization” 
(1934), “Biological Causation” (1940), “The Problem 
of Synthesis in Biology” (1942), and “Vital Organiza- 
tion and the Psychic Factor” (1944). Lillie was re- 
garded by many as turning to vitalism in his later 
writings, and surely he was far from the hard deter- 
minism of most of his colleagues; but he eschewed 
mysticism in his thinking and sought insistently for 
factors that contribute to stability, on the one hand, 
and to innovation, on the other. The latter he termed 
“psychic,” and thereby he may have invited some mis- 
understanding. A summary of his views was published 
in 1945 by the University of Chicago Press as General 
Biology and Philosophy of Organisms. 


Ralph Lillie was born in Toronto on August 8, 1875, 
and received his bachelor’s degree from the University 
of Toronto in 1896—and arf honorary D.Se. in 1936. 
Although he came to the United States for his gradu- 
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ate training (Ph.D. in zoology from the University of 
Chicago in 1901) and subsequent career, he remained 
a Canadian citizen. He taught at Nebraska, Harvard, 
Johns Hopkins, and Pennsylvania before settling at 
Clark University for seven years as chairman of the 
Department of Biology. There followed a four-year 
period at the Nela Research Laboratory before he 
returned to the University of Chieago in 1924 (where 
his elder brother, Frank, was established in the De- 
partment of Zoology) as professor of physiology for 
a quarter-century, including a decade as professor 
emeritus. 

Lillie’s life centered, physically, about two loci, 
Chicago and Woods Hole. In early spring a restless- 
ness would seize him, and it became irresistible as the 
starfish eggs came into season. His year-long course in 
general physiology was finally telescoped into fall and 
winter quarters so that the vernal flight was not 
delayed; and the autumnal return was postponed to 
the limits of conscience. At Woods Hole, manipulating 
echinoderm eggs in finger bowls in his third-floor 
laboratory, or playing a piano duet with Leonor 
Michaelis, or entertaining with his wife, Helen, his 
enduring close companion, in his hospitable frame 
house, or carrying his green bag of papers to and fro, 
Ralph Lillie seemed most fully himself. It was fitting 
to hold there a memorial service for him. 

The external marks of success were upon Lillie— 
a trusteeship in the Marine Biological Laboratory, 
election to the American Philosophical Society, mem- 
berships, lectureships, editorships. But his real success 
was in his character, his thoughts, his appreciation, in 
the affection given him by his intimates, and the respect 
given him by his peers. I would generalize what I 
wrote of him at the University of Chicago: 

Ralph Stayner Lillie left us on March 19, 1952, with 
the same quietness in which he lived so many years 
among us. Gentle, reticent, deeply thoughtful, he was 
less widely known on the campus than a number of his 
colleagues. But those who did come to know him—and 
these included leaders in science and philosophy and 
statesmanship throughout the world—prized him as a 
really creative thinker. In him were blended the ex- 
perimenter and the artist, and he possessed in generous 
measure that vein of philosophy seen in all great 
scientists. 

Lillie’s analysis of the nature of organism, of evolu- 
tionary process, of nervous action, was profound and 
productive. In his own articles and books and in the 
publications of his many students and followers are 
insights and investigations that have enriched all of 
biology. His penetrative discourse opened vistas of 
thought to those of us who enjoyed hours with him 
beyond the classroom level. 

If ever the true scholar—wise, humble, kindly, 
broadly informed and interested, dedicated to the 
human values of living—graced our quadrangles, 
Ralph Lillie was such a one. 
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News and Notes 


The Physiology of Mammalian Germ Cells 


In A Ciba conference held in London June 17-20 
upon the topic “The Physiology of Mammalian Germ 
Cells,” 24 papers were given by workers from six 
countries under the rotating chairmanship of John 
Hammond and §. J. Folley. 

Papers and discussions came back again and again 
to the need for a good criterion for fertilization of the 
egg, and for cell division as opposed to fragmentation. 
Venge took the view that real fertilization consists of 
the fusion of male and female pronuclei, but, from a 
practical standpoint, this is not easily demonstrated. 
Hartman and others considered that an egg was fer- 
tilized if spermatozoa could be found within the zona 
pellucida. The problem is important, since much work 
is now being directed toward finding out why so many 
eggs fail, especially in cattle, during the first few cell 
divisions. Egg transplantation techniques usually in- 
volve exposure of the oviduct, and the lowered local 
temperature that results may induce parthenogenesis; 
this is another reason why good criteria are urgently 
needed. 

Eggs shed by the use of gonadotrophie hormones 
while an active corpus luteum is present are low in 
fertilizability, and the reason is not clear, according 
to Casida. It may be linked to the ease with which the 
uterus becomes infected at this stage of the cycle. In 
his view it is not due to failure of spermatozoa to reach 
the eggs. Asdell suggested that more information is 
needed upon the condition of the egg in induced ovula- 
tions, whether or not it had shed the first polar body. 
He pointed out that rodent eggs are much more readily 
fertilized than the eggs of domestic animals. Adams 
reported that, in egg transplantation work, the age of 
the donor rabbit is immaterial for effective fertiliza- 
tion and transplantation, but that immaturity of the 
recipient is harmful. Chang reported that eggs had 
been successfully implanted into doe rabbits after they 
had been flown across the Atlantic. Willett spoke on 
successful transplants of bovine eggs. 

Low-temperature storage of spermatozoa is now 
practical, but species differ in the best methods of 
applying the technique. Parkes and Polge have found 
that fowl and human spermatozoa withstand deep- 
freezing well, but the rabbit sperms are very sensitive, 
whereas bull sperms are intermediate. An important 
factor in obtaining success is the use of glycerol in the 
diluent, a factor that was discovered accidentally. 
Other saccharides do not have a protective effect. 
Mann expressed the view that the specific protective 
action of glycerol may be due to its influence upon 
the physical state of the mixture during cooling. Slow 
reduction in temperature is another important factor 
in using the technique. 

Another lively discussion arose round the problem 
of ovum neogenesis from the germinal epithelium. 
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Audrey Smith has found that ova are destroyed when 
ovarian fragments are deep-frozen, but that they are 
soon regenerated when the fragments are implanted 
into recipient does, or are cultured. In Zuckerman’s 
experience this may occur when the germinal epi- 
thelium is completely destroyed, and he urged that one 
cannot be certain of the facts unless complete counts 
are made in the experimental tissues. 

Material progress was reported in the field of sperm 
metabolism. Mann has found species differences in 
inositol content of semen. In species with high inositol, 
fructose is low, and vice versa. Kok produced evidence 
to show that the salt/sugar ratio is important for 
sperm survival. Gassner has isolated various amino 
acids in the accessory fluids by chromatography. They 
decrease in amount after either castration or vasee- 
tomy and in each ease they are restored by injecting 
testosterone propionate—a difficult result to explain. 
Lundquist has investigated the enzymes of human 
semen and has found a proteolytic enzyme allied to 
aminopeptidase that has the effect of increasing the 
amino acid content. The significance of the presence 
of amino acids in semen now arises. Lundquist also 
reported the presence of an enzyme that appears to 
be pepsin, but, since the optimum plII of pepsin is 
below 4, its use is problematical. It is absent from 
bovine semen. Mann has also been investigating the 
role of a hexokinase, concerned in fructolysis, in sperm 
metabolism. Lord Rothschild, in a paper upon the 
energetics of sperm movement, pointed out the im- 
portance of high-energy phosphate in fructolysis. He 
regards the energy produced anaerobically in this 
process as the important output for the spermatozoon 
and expressed the view that aerobic metabolism exists 
solely to “mop up” lactic acid. Mann doubted whether 
this is the sole function of aerobic metabolism, since 
the energy produced in this process is much greater 
than that produced by anaerobic fructolysis. McLeod, 
too, questioned Rothschild’s hypothesis, pointing out 
that the energy output by spermatozoa is much greater 
than is needed for their motility. He believes they have 
other functions requiring energy. In human semen, he 
said, practically all metabolism is anaerobic. The dis- 
cussion, in general, showed the danger of applying 
results obtained with one species to another. 

Lord Rothschild also reported some interesting ex- 
periments on sperm movements, which have been in- 
vestigated by stroboscopic methods. Sea urchin sper- 
matozoa travel in loops, whereas bull spermatozoa 
travel in intermittent tracks, possibly because they 
turn over as they swim. He said that chemotaxis is 
found in the plant kingdom only, not in the animal 
kingdom, and that sperms find the eggs by other 
means. 

This conference once more showed the superiority 
of small meetings in which adequate discussion ean be 
carried on among workers interested in a fairly spe- 
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cialized field. The director of the Ciba Foundation, 
G. E. W. Wolstenholme, is to be congratulated upon 
the organization that produces such suecessful sym- 
posia. The proceedings are to be published soon. 

8. A. ASDELL 


Cornell University 


Scientists in the News 


Holger Arbman, of Lund University, is the leader 
of an expedition to the Bikaner Desert, west of Delhi, 
where the Bronze Age cities of that region will be 
studied. The expedition hopes to take back to Sweden 
a considerable number of ceramic objects for com- 
parative study. 


Alexander W. Bouchal, biochemist and graduate of 
Pennsylvania State, has joined the research staff of 
the Colgate-Palmolive-Peet Company, Jersey City. 


Philip A. Boyer, associate medical director of Schen- 
ley Laboratories, Ine., has been appointed a member 
of the Committee on Resident Fellowships of the 
American College of Chest Physicians. Purpose of 
the committee is to establish fellowships in the U. 8. 
for physicians from other countries. 


J. H. U. Brown, assistant professor of physiology 
at the University of North Carolina School of Medi- 
cine, has accepted a position as associate professor 
of physiology at Emory University School of Medi- 
cine. 


Edward Bernard Bunn, regent of the Georgetown 
University Dental School and the School for Nursing, 
has been appointed president of the university, suc- 
ceeding Hunter Guthrie, who held the post from early 
1949 until last July, when he went on leave. Father 
Bunn is the 36th president of the 163-year-old Jesuit 
university. He was president of Loyola College from 
1938 to 1947. Since 1947 he has served as director 
general of studies for Jesuit colleges in the Maryland 
Province of the order. 


Thomas H. Clark, Logan professor of paleontology, 
has been appointed chairman of the Department of 
Geology at McGill University, replacing J. J. O’Neil, 
who has retired. 


Eric T. B. Gross, professor of electric power sys- 
tems engineering at Illinois Institute of Technology, 
has been elected national vice president of Eta Kappa 
Nu, electrical engineering honor society. He will auto- 
matically become president next year. 


Frederic Keffer has joined the University of Pitts- 
burgh as assistant professor of physics. He was 
formerly at the University of California. 


William T. Kirk has been appointed international 
director of International Social Service. In his new 
post he will direct the organization’s worldwide social 
service program while continuing to head its American 
branch. International Social Service, founded in 1924, 
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maintains consultative status with the Economic and 
Social Council of the United Nations. 


Roland E. Kremers, until recently connected with 
the Central Laboratories Division of General Foods, 
has been appointed research associate in organie chem- 
istry at the Institute of Paper Chemistry. Dr. Kremers 
became associated with General Foods as research 
chemist, and at its Central Laboratories Division since 
1939 he has been successively in charge of. organic 
research, assistant manager, and manager of basic 
research. 


Edward Mallinckrodt, Jr., chairman of the board 
of the Mallinckrodt Chemical Works, St. Louis, has 
won the 1952 Midwest Award of the American Chemi- 
cal Society’s St. Louis Section. The Midwest Award, 
consisting of an inscribed gold medallion, is conferred 
annually upon a scientist of the Middle West in 
recognition of “meritorious contributions to the ad- 
vancement of pure or applied chemistry or chemical 
education.” 


The seventh annual James Greenwood Lecture in 
Neuro-Surgery will be given on Nov. 24 at the Uni- 
versity of Texas Medical Branch, Galveston, by 
Herbert Olivecrona, professor of neurosurgery at 
the University of Stockholm. Professor Olivecrona 
will talk on “The Treatment of Arteriovenous Aneur- 
isms of the Brain.” 


Samuel White Patterson has retired as professor of 
education at Hunter College. On the staff of the 
college since 1930, Dr. Patterson plans to devote his 
time to research. 


Henri Polak has been appointed scientific attaché 
at the Netherlands Embassy, Washington, D. C., sue- 
ceeding John J. Verschuur, who has held this position 
since Jan. 1. 


Mark M. Ravitch, associate professor of surgery 
at the Johns Hopkins School of Medicine, has been 
made full-time surgeon and head of the Department 
of Surgery at Mount Sinai Hospital. 

Elizabeth Healy Ross, specialist in psychiatric social 
work, has been named to the new position of deputy 
chief of the Children’s Bureau. She will work under 
Martha M. Eliot directing the bureau’s research into 
child life and administration of grants to states for 
improving children’s health. 


Heyworth N. Sanford has been appointed acting 
head of the Department of Pediatrics in the Uni- 
versity of Illinois College of Medicine, filling the 
vacancy created when Henry G. Poncher resigned 
(Scrence, 115, 346 [1952]). Dr. Sanford has been a 
member of the university faculty since 1941, when 
he was appointed clinical associate professor of 
pediatrics. His association with Rush Medical College 
and Presbyterian Hospital dates back to 1928. 

M. G. Van Campen, director of organic chemistry, 
thc Wm. 8S. Merrell Company, Cincinnati, has been 
elected chairman of the Division of Medicinal Chem- 
istry of the American Chemical Society. 
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Education 


The Army Medical Service Graduate School will 
present a five-day course in “Medical Aspects of 
Nuclear Energy” Nov. 17-21 at Walter Reed Army 
Medical Center. Among the instructors will be E. 
DeCoursey, Wm. Stone, R. Hinners, and R. Gerstell. 


Woodrow Krieger, president of Douglas Oil Com- 
pany of California, is the sponsor of the Loma Linda 
School of Tropical and Preventive Medicine expedi- 
tion to the Galapagos to collect data and fish speci- 
mens in a study of poisonous fishes, sharks, and other 
noxious marine animals. The expedition party of 
14 will leave Los Angeles Nov. 25 aboard Mr. 
Krieger’s yacht, Observer, which will serve as a float- 
ing base. The investigations are the continuation of a 
five-year project, under the leadership of Bruce Hal- 
stead, which has been supported by grants from the 
U. S. Publie Health Service and the Office of Naval 
Research. 


The Maryland Institute of Metals has been organized 
at The Johns Hopkins University to stimulate in- 
terest in applied and scholastic aspects of metallurgy. 
The institute is open to all interested persons in the 
Baltimore and Washington areas. At the first meeting, 
held Oct. 28, Neng-Kuan Chen, of the Hopkins 
faculty, discussed the use of the x-ray as a micro- 
scope. Rolfe Pottberg has been elected president; 
Robert Maddin, secretary; and Lee Weitzenkorn, 
adviser. 


Massachusetts Institute of Technology has estab- 
lished a Division of Biochemistry in the Department 
of Biology, to begin operation on July 1, 1953. John 
M. Buchanan, professor of physiological chemistry at 
the University of Pennsylvania, has been appointed 
professor and head of the division. 

Temple University is presenting a series of chem- 
istry lectures which began on Nov. 5, with Jesse P. 
Greenstein as speaker. Other speakers will be W. 
Conard Fernelius (Jan. 15); George B. Kistiakowsky 
(Feb. 5), Charles D. Coryell (Mar. 5), and Herbert 
Brown (Apr. 9). 

Union College will be the locale Nov. 12-13 of a 
conference of the New York Educational Television 
Institute, sponsored by the Association of Colleges 
and Universities of the State of New York. The 
Fund for Adult Education has financed the two- 
day workshop, and General Electric Company has 
supplied the technical equipment. Live demonstrations 
will present “The Living Blackboard,’ New York 
City School System program, and a typical program 
from Syracuse University. 


The U. S. Weather Bureau has moved from the 
U. S. Courthouse in Chicago to the University of 
Chicago in order to make use of the university’s De- 
partment of Meteorology, of which Horace R. Byers 
is chairman. Sverre Petterssen, Norwegian forecaster, 
is joining the faculty and will work closely with the 
bureau. His appointment was financed by the Air 
Foree. 
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Grants and Fellowships 


Ethyl Corporation has increased its grants for 
graduate work from 12 to 21. As in past years, the 
1952-53 fellowships were awarded in fields related 
to the petroleum, chemical, and automotive industries. 


The Lalor Foundation, through a grant to the 
Marine Biological Laboratory, Woods Hole, Mass., is 
offering a limited number of postdoctoral fellowships 
in biochemistry, biophysics, and physiology, designed 
primarily for young scientists who wish to work not 
less than two consecutive months during the summer 
in investigations at Woods Hole. The stipend is in- 
tended to cover laboratory fees, travel, and living ex- 
penses. For full information and application blanks 
(returnable Dec. 31), address the Woods Hole labo- 
ratory director. 


The National Heart Institute, USPHS, is conduct- 
ing a research training program in enzyme chemistry 
at the Institute for Enzyme Research, University of 
Wisconsin, under the direction of D. E. Green and 
H. A. Lardy. Stipends conform to those in effect for 
postdoctorate research fellows of the Public Health 
Service. Full information may be obtained from the 
institute. 


In the Laboratories 


Consolidated Engineering Corporation has added 
the following to its engineering and research staffs: 
Wilson 8. Brubaker, of Westinghouse Electrie Corpo- 
ration, as senior research physicist; and Paul Brock, 
of Reeves Instrument Corporation, as engineering 
mathematician. 


W. R. Grace & Co. has formed the Grace Chemical 
Company, a wholly owned subsidiary, for the pro- 
duction of petrochemicals. The company has pur- 
chased a 277-acre site near Memphis, Tenn., where 
ground has been broken for an $18,000,000 plant to 
be in operation by 1954. Among directors of the new 
company are Charles E. Wilson (chairman), Robert 
T. Haslam, Bradley Dewey, and Edwin R. Gilliland, 
MIT dean of engineering. Plant manager will be 
John Carriere, manager of engineering and con- 
struction at the Hanford AEC works. 


Kennecott Copper Corporation has elected Leslie 
G. Jenness, of the Humko Company, as a vice presi- 
dent. Dr. Jenness will be in charge of research. 


The following scientists have joined the staff of 
Los Alamos Scientific Laboratory: George H. Blount, 
Edward M. Fryer, and Hugh K. Jennings, physicists; 
Frederick W. DuBois, chemist; and Kenneth W. 
Korpi, meteorologist. 


The Naval Research Laboratory is completing the 
construction of additional facilities for research in 
nuclear physics, the first major expansion since the 
end of World War II. Two new buildings will pro- 
vide about 40,000 square feet of space. 
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Meetings and Elections 


The American Academy of Optometry will hold its 
annual meeting at the Hotel Seneca, Rochester, N. Y., 
Dee. 6-9. In addition to many special and invited 
papers, each of five academy sections has arranged 
its own six-hour program. To celebrate the 100th 
anniversary of the founding of the Bausch & Lomb 
Optical Company, a luncheon and special trip through 
the plant have been arranged for Dee. 9. 


The American College of Cardiology is holding a 
meeting Nov. 7-8 at the Yale University School of 
Medicine. Three scientific sessions include critical 
evaluations of electrokymography, microplethysmog- 
raphy, and electrocardiography. There will be papers 
on vector- and ballistocardography, and other methods 
of visual and audible registration. 


The American Philosophical Society is holding its 
autumn general meeting Nov. 13-14. Speakers include 
Henri Marceau, Alan J. B. Wace, Frederick Osborn, 
George N. Shuster, Herbert F. Goodrich, Thorsten 
Sellin, Homer A. Thompson, David M. 8S. Watson, 
Ralph J. Bunche, Albrecht Goetze, Alexandre Koyré, 
James G. Baker, Llewellyn Woodward, and Edwin 
J. Cohn. John E. Doerr, of the National Park Service, 
will present an illustrated lecture. 


The National Science Foundation and the Univer- 
sity of Rochester will sponsor an International Con- 
ference on High Energy Nuclear Physics at Rochester, 
N. Y., Dee. 18-20. About 70 nuclear physicists from 
the U. S., Canada, and Mexico will meet to discuss 
recent developments and to plan future studies. The 
conference will be under the direction of Robert E. 
Marshak, and Carl D. Anderson, Enrico Fermi, J. 
Robert Oppenheimer, Eugene P. Wigner, and Bruno 
Rossi will preside over various sessions. The confer- 
ence proceedings will be published within a month 
after the meetings. 


The annual meeting of the Mineralogical Society of 
America will be held Nov. 13-15, in conjunction with 
the annual meeting of the Geological Society of Amer- 
ica, at the Hotel Statler, Boston. The Roebling Medal 
will be presented to Fred E. Wright, of the Geo- 
physical Laboratory, Washington, D. C., and the 
Mineralogical Society of America Award to F. H. 
Stewart, University of Durham, England. 


The Nature Conservancy, meeting in Ithaca, N. Y., 
elected the following officers: president, Richard H. 
Pough, of the American Museum of Natural History ; 
secretary, George B. Fell; AAAS Council members, 
Herbert C. Hanson, of Catholic University, Wash- 
ington, and Murray F. Buell, of Rutgers University. 


A Western Forestry Conference will be held at the 
Empress Hotel, Victoria, B. C., Dee. 10-12. General 
theme of the international meeting will be “Forestry 
by the Acre.” For full information, address Stuart 
Moir, Forest Counsel, 712 U. S. National Bank Bldg., 
Portland, Ore. 
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Miscellaneous 
The American Society for Metals has established a 


Foundation for Education and Research, with an 
initial endowment of $650,000, for the “advancement 
and dissemination of scientific knowledge, particularly 
with respect to the technology of metals.” Trustees 
of the new foundation will be past presidents of the 
society, rotating in five-year trusteeships dating from 
their inauguration as presidents. First board consists 
of Harold K. Work, Arthur E. Focke, Walter E. 
Jominy, John Chipman, and Ralph L. Wilson. 
Specific grants will be announced next year. 


In a project sponsored by the Society of American 
Bacteriologists, there is available from the American 
Type Culture Collection the following viruses (rv) and 
Rickettsia (r): Herpes simplex (v), influenza A (v), 
influenza B (v), poliomyelitis, Lansing strain (r), 
mouse pneumonitis (v), Vaccinia (mouse neurotropic) 
(v), Rickettsialpox (r). Deseriptions of the prepara- 
tions and information on terms for obtaining them 
will be furnished by the collection, 2029 M St., N.W., 
Washington 6, D. C. 


The European Council for Nuclear Research will 
recommend to its respective governments a 940-acre 
Swiss site near Lake Geneva for the establishment 
of a $25,000,000 atomie study center. The ten nations 
on the council are France, West Germany, Denmark, 
Switzerland, the Netherlands, Norway, Italy, Belgium, 
Sweden, and Yugoslavia. Plans eall for the building 
of a synchro-cyclotron and a proton-synchrotron more 
powerful than any now in existence, 


The National Science Foundation has compiled a 
list of 132 forthcoming international and foreign 
meetings (through December 1955) of interest to 
American scientists. A limited number of copies are 
available upon request from scientists and scientific 
organizations. Revisions will be published from time 
to time. 


An Isaac Ray Lectureship has been established in 
honor of one of the founders of the American Psy- 
chiatric Association. A committee of five Fellows of 
the association has chosen Winfred Overholser, of 
Saint Elizabeths Hospital, Washington, D. C., as 
the first lecturer. He will deliver the lectures at Har- 
vard under the sponsorship of the law and medical 
school faculties on Nov. 13, 14, 17, and 18. 


The Society of the Sigma Xi has appointed the 
following national lecturers: Lee E. Farr, of Brook- 
haven National Laboratory (diseussing “The Impact 
of Nuclear Science on Medicine” Oct. 16-Nov. 25, 
Indiana to Honolulu) ; Curt Stern, of the University 
of California, Berkeley (diseussing “Two or Three 
Bristles, or the Gene in Development” Oct. 16—Nov. 
21, Florida to Indiana); and Wallace R. Brode, of 
the National Bureau of Standards (discussing “Color 
and Chemical Constitution” Nov. 3-25, Missouri to 
California). 
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Technical Papers 


Evaporation of Some Plant Growth 
Regulators and its Possible Effect on 
their Activity 


W. Powell Anderson, Paul J. Linder, and 
John W. Mitchell 
Bureau of Plant Industry, Soils, and Agricultural 


Engineering, U. S. Department of Agriculture, 
Beltsville, Maryland 


Very minute amounts of growth-regulating com- 
pounds may be applied to plants to bring about a 
variety of responses, such as improving the storage 
quality of vegetables, preventing fruit drop at har- 
vesttime, and killing undesirable plants. The com- 
pound must remain in contact with the plant and be 
absorbed into its tissues in order to bring about the 
desired effects. Rate of evaporation is therefore of 
particular interest, and rapid evaporation is disadvan- 
tageous. It is not implied, however, that evaporation 
of a growth-regulating compound may be altogether 
undesirable. For example, it is desirable to use one 
that evaporates readily if the vapors are to be utilized 
in treating plant material. In the present studies, some 
carbamates that are used to prevent sprouting of 
stored vegetables and also as herbicides were found 
to evaporate at relatively rapid rates at ordinary 
temperatures. It has been reported that detectable 
amounts of esters of 2,4-dichlorophenoxyacetie acid 
evaporate and that their rates of evaporation vary 
(1, 2). 

The rates of evaporation of six plant growth-modi- 
fying compounds! were studied in the experiments 
reported here. Three of these, ethyl 2,4-dichlorophen- 
oxyacetate (2,4-D ethyl ester), isopropyl-N-phenyl 
earbamate (IPC), and 3-chloro-isopropyl-N-phenyl 
carbamate (3-Cl-IPC), had relatively rapid rates of 
evaporation. The remaining compounds, 2,4-dichloro- 
phenoxyacetie acid (2,4-D acid), a-naphthalenacetic 
acid and (4-hydroxy-5-isopropyl-2-methylpheny]) tri- 
methyl ammonium chloride, 1-piperidineearboxylate 
(Amo 1618), did not evaporate appreciably under the 
conditions used. 

Several separate experiments were conducted. In a 
preliminary one, IPC evaporated at an average daily 
rate of 277 ug when a relatively large sample (about 
7 mg) was spread as a thin layer over an area of about 
3 em? on a watch glass and exposed to air. The sample 
lost 55% of its original weight when stored for 2 
weeks at temperatures of 70°-85° F, 

This preliminary result indicated that some car- 
bamates may evaporate rather readily at moderate 

1Isopropyl-N-phenyl carbamate and 3-chloro-isopropyl-N- 
phenyl carbamate used were supplied by U. S. Industrial Chem- 
icals Company; (4-hydroxy-5-isopropyl-2-methylpheny]) tri- 
methyl ammonium chloride, 1-piperidinecarboxylate was sup- 


plied by the Bureau of Agricultural and Industrial Chemistry, 
U. S. Department of Agriculture. 
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temperatures. An additional experiment using IPC 
and 3-Cl-IPC was therefore done to determine tem- 
peratures that are critical in the evaporation of these 
compounds. The compounds were stored separately in 
tinfoil cups having sides approximately 3 mm high, 
each containing about 30 mg of chemical. The area of 
the bottom of each cup, over which each chemical was 
spread, was 1.8 em?. The IPC used was in the form 
of minute but visible crystals, and the 3-Cl-IPC was 
a liquid. In this experiment loss of weight was deter- 
mined to the nearest 0.1 mg. 

The samples of IPC lost 2, 21, and 25° of their 
original weight because of evaporation when stored for 
2 weeks at temperatures of 60°, 70°, and 85° F, re- 
spectively. In contrast, measurable amounts of simi- 
lar samples stored at 16°, 32°, 40°, and 50° F did not 
evaporate during this same period. The samples of 
3-Cl-IPC stored in a similar manner lost an average 
of 12% of their original weight at 85° F, but measur- 
able amounts did not evaporate at the other tempera- 
tures. 

An additional experiment was performed to deter- 
mine the rate of evaporation of 3-Cl-IPC when a small 
amount was distributed evenly over a metallic surface. 
This method was used in order to simulate the amount 
and surface distribution of plant growth-regulating 
compounds when applied commercially to the leaves, 
stems, or fruits of plants. A weighed piece of tinfoil, 
having a surface area of 30 in.? was dipped into an 
aleohol solution containing 10,000 ppm of 3-Cl-IPC. 
After the aleohol had evaporated, 3252 ug of 3-Cl-IPCG 
was left on the metal—equivalent to about 1.5 lbs of 
the chemical per acre of surface. When the coated tin- 
foil was exposed to air at 83°-85° F, the compound 
evaporated at an average rate of approximately 177 
ug/hr, the loss being most rapid during the first sev- 
eral hours. Under the conditions used most of the 
3-Cl-IPC had evaporated by the end of the first 24-hr 
period of the experiment. 

In a similar experiment, the rate of evaporation of 
Amo 1618, a less well-known carbamate, was also 
measured. During a 4-day period, there was no meas- 
urable loss in weight of the 4651 ug originally dis- 
persed over the surface of the tinfoil. This indicates 
that some carbamates do not evaporate as readily as 
others. 

No loss in weight of a-naphthalenacetic acid was 
detected during the first week after 3300 ug of the 
compound was dispersed over the surface of the tinfoil. 

The rates of evaporation of 2,4-D acid and of 2,4-D 
ethyl ester were determined by applying them to glass 
surfaces in a way comparable to that used in previous 
experiments with tinfoil. Weighed pieces of glass, each 
having a surface area of 25 em’, were dipped sepa- 
rately into a solution consisting of 500 mg of either 
2,4-D acid or 2,4-D ethyl ester in 50 ml of alcohol. 
After the aleohol had evaporated there were 343 ug 
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of the 2,4-D acid remaining on one piece of glass and 
475 ug of the 2,4-D ethyl ester on the other. During the 
following 3-day period, there was no measurable loss 
in weight of the 2,4-D acid sample, but the sample of 
2,4-D ethyl ester lost 86% of its original weight. The 
temperature varied from 79° to 90° F but was about 
85° during most of this period. 

With the exception of Amo 1618, the rates of evapo- 
ration of those chemicals that were previously applied 
to tinfoil were also measured after they had been ap- 
plied in a similar manner to glass. The period of 
evaporation was 24 hr, and the temperature varied 
from 85° to 88° F. In this experiment, approximately 
equal amounts of each compound were applied. The 
carbamate Amo 1618 did not adhere to the surface 
of the glass, and therefore tinfoil was used in place 
of glass. Results of these later experiments were sim- 
ilar to the earlier ones with tinfoil. IPC and 3-Cl-IPC 
both evaporated at a very rapid rate, whereas an ap- 
preciable amount of a-naphthalenacetic acid did not 
evaporate. As would be expected, the 2,4-D ethyl ester 


TABLE 1 


EVAPORATION OF SOME GROWTH-REGULATING COMPOUNDS 
DuRING THE First 24-HR Periop AFTER BEING 
FINELY D:SPERSED ON GLASS SLIDES 
HAVING A SURFACE AREA 
oF 25 cm? 


Tempera- Percentage 
Compound ture range — os 

(°F) used (ug)  tionin 

24hr 

3-Cl1-IPC 85-88 364 91.9 

IPC 85-88 382 79.6 

2,4-D ethyl ester 79-90 475 29.0 

a- Naphthalenacetic 

acid 85-88 492 5.5 
2,4-D acid 79-90 343 0 
Amo 1618* 79-90 4651 0 


* Amo 1618 applied to tinfoil instead of glass. 


evaporated, and the 2,4-D acid failed to do so. On the 
other hand, the ethyl ester did not evaporate nearly as 
fast as did either the IPC or the 3-Cl-IPC (Table 1). 

These experiments show that certain carbamates 
evaporate at a relatively rapid rate at moderate or 
comparatively high temperatures. This would seem to 
indicate that when they are applied in small amounts 
their effectiveness as plant growth regulators might 
be reduced through rapid evaporation. Rhodes et al. 
(3) reported that the sprout-inhibiting effect of iso- 
propyl-N-phenyl carbamate decreased when treated 
potato tubers were exposed to air. Marth and Schultz 
(4) reported that relatively small amounts of 3-Cl- 
IPC inhibited the sprouting of potatoes stored at 
room temperatures, but only when the treated tubers 
were temporarily stored at low temperatures (40°- 
50° F) prior to storage at the higher temperatures 
(about 70°-75° F). In their experiments an average 
of approximately 4.5 mg of the 3-Cl-IPC was applied 
per tuber. It would be expected, on the basis of the 
present results, that practically all of this would 
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evaporate during the first 24-hr period following its 
application unless it penetrated into the tuber. Tem- 
porary storage at low temperatures apparently al- 
lowed time for the tubers to absorb an effective amount 
of the compound before it evaporated. 

Some growth-regulating substances are effective 
when applied to plants in minute amounts, even at 
relatively high temperatures, since they apparently do 
not evaporate at a sufficient rate to reduce their effee- 
tiveness. For example, apple drop, which sometimes 
occurs before harvest, may be greatly reduced by the 
application of sprays that contain only 10 ppm 
a-naphthalenacetic acid. In supplementary experi- 
ments the acid was applied at this rate to mature 
apples, and the fruits retained an average of only 
about 4 ug of the chemical. 

Stevens and Carlson (5) reported that temperatures 
below 75° F markedly delayed the disappearance of 
3-chloro-isopropyl-N-phenyl carbamate following its 
application to soil. It would appear from the present 
results that, when growth-regulating compounds such 
as IPC and 3-Cl-IPC are used as herbicides at high 
temperatures, they may evaporate in sufficient araounts 
to reduce their effectiveness. 
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The Antithyroid Activity of some 
Compounds that Inhibit Peroxidase 


I. N. Rosenberg 


Ziskind Research Laboratories, 

New England Center Hospital, 

and Department of Medicine, 

Tufts College Medical School, Boston, Massachusetts 


The percutaneous absorption of resorcinol has been: 
reported to induce myxedema with goiter in human 
subjects (1), and the parenteral administration of 
this substance to the rat acutely depressed the accumu- 
lation of radioactive iodine by the thyroid gland (2). 
In a recent study of many polyhydrie phenols Arnott 
and Doniach (3) showed that compounds containing 
hydroxyl groups meta to one another (e.g., resorcinol, 
phloroglucinol, hydroxyhydroquinone) were most 
effective in decreasing iodine uptake by the rat thyroid, 
and these authors suggested, on the basis of an earlier 
observation of an inhibitory action of resorcinol on 
milk peroxidase (4), that the antithyroid effect of 
substances of this kind might be ascribed to inhibition 
of a thyroid peroxidase. Their report prompts us to 
record experiments along similar lines performed in 
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this laboratory. The effects, described below, of certain 
phenols and amines on peroxidase activity and thyroid 
function lend support to the view that peroxidase in- 
hibitors have antithyroid effects and, by implication, 
favor the concept that a thyroid peroxidase may be 
concerned with the organic binding of iodine. 

The assay of antithyroid effect was performed by 
the method of McGinty (5). The test substance, in 
aqueous or dilute ethanol solution, was injected sub- 
cutaneously in rats weighing 100-150 g; 1 hr later, 
6-8 we I'*! was administered intraperitoneally, and 
4 hr after this the animals were killed, the thyroids 
removed and dissolved in hot NaOH. The radioactivity 
was determined by y-ray counting of the liquid sam- 
ple (6). The results for each compound were ex- 
pressed as a percentage of the uptake in control ani- 
mals run simultaneously. The effect of some of the 
compounds on peroxidase was studied by a modifica- 
tion of Randall’s manometric procedure (7). The 
enzyme was prepared from raw milk by Elliot’s 
method (8) and dried from the frozen state after re- 
moval of salts by dialysis; aqueous solutions were 
made before use. A mixture of enzyme, substrate (p- 
phenylenediamine, catechol, or benzidine in final eon- 
centration 0.003 M), hydrogen peroxide (.003 M) in 
phosphate buffer (pH 6.8) was incubated in the main 
compartment of Warburg vessels with and without test 
compounds, which were used in concentration 3-20% 
of the substrate; after 5-15 min catalase was tipped 
in from the side arm, and residual peroxide was thus 
determined. Qualitative tests of the antiperoxidase 
effect were also made by adding equal volumes of a 
peroxidase-peroxide-buffer solution to each of a series 
of tubes containing progressive tenfold dilutions of 
the test substance; after a few minutes a starch-iodide 
solution was added and the rate of iodine color de- 
velopment observed. 

The effects of the test substances on thyroid uptake 
of I'*! are indicated in Table 1. The considerable in- 
hibitory effect of phloroglucinol confirms the obser- 
vation of Arnott and Doniach (3); the much less 
marked effect of resorcinol noted in the present studies 
may be related to the longer time interval between 
injection of the compound and sacrifice of the animal. 
Phenol, catechol, pyrogallol, a-naphthol, and vanillin 
did not depress thyroid uptake of radioactive iodine. 
Among the amines tested, m-phenylenediamine, in 
contrast to the o- and p-isomers, exhibited marked 
antithyroid effect. The toxicity of p-phenylenediamine 
(10-15 mg being a fatal dose) precluded its use in 
dosage comparable to the other isomers. p-Amino- 
phenol did not inhibit uptake, whereas m-aminophenol 
did so strikingly, and, similarly, 4- but not 5-amino- 
salicylic acid decreased thyroid I*** accumulation. The 
amino-analog of phloroglucinol was somewhat less 
effective than the latter compound. Aniline and the 
three isomeric toluidines induced great depression of 
iodine uptake. 

The ratio of I'** concentration in thyroid and serum 
of animals pretreated with propylthiouracil and then 
receiving phloroglucinol or aniline did not differ from 
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TABLE 1* 


In- 
No. Dose accumu- 
of (mg/ lation po 
rats rat) 44. = 
oxi- 
trols 
Resorcinol 3 2 76 ++ 
4 10 50 
2 25 74 
Phloroglucinol 3 2 25 ++ 
5 2 
2 25 14 
Pyrogallol 3 7 90 - 
4 8 94 
2 25 95 
m-Phenylenediamine 
dihydrochloride 2 2 32 ++ 
3 5 53 
3 25 6 
3 30 13 
p-Phenylenediamine 
dihydrochloride 2 2 84 - 
3 6 76 
o-Phenylenediamine 
dihydrochloride 3 25 64 - 
m-Aminophenol 5 25 10 + 
p-Aminophenol 5 25 93 - 
4-Aminosalicylic acid 5 25 34 + 
5-Aminosalicylie acid 3 25 122 - 
1,3,5-Triaminobenzene 
hydrochloride 2 10 48 
i 3 15 39 
Aniline 3 20 7 ++ 
m-Toluidine 5 25 14 + 
o-Toluidine 5 25 12 + 
p-Toluidine 3 25 10 ++ 


*In the last column, (—) indicates no inhibition, (+) and 
(++) indicate, respectively, moderate and marked inhibition. 


that of controls receiving propylthiouracil alone, indi- 
cating that these substances inhibit organic binding of 
iodine by the thyroid and do not affect the iodide- 
concentrating mechanism. 

The peroxidase experiments showed that resorcinol, 
phloroglucinol, m-aminophenol, m-phenylenediamine, 
4-aminosalicylie acid, aniline, and the toluidines sig- 
nificantly inhibited the enzymic oxidation of the sub- 
strate. Although o-toluidine was a substrate for per- 
oxidase as judged by color development, the compound 
decreased the rate of peroxide disappearance when p- 
phenylenediamine or catechol was present as a sub- 
strate. Those substances mentioned above which did 
not inhibit thyroidal iodine accumulation (phenol, 
catechol, pyrogallol, 5-aminosalicylie acid, vanillin) 
appeared to be good substrates of peroxidase. The 
studies of Balls and Hale (9) disclosed a number of 
substances, some generally considered to be substrates 
of vegetable peroxidase, which in the presence of 
peroxide decreased the activity of the enzyme prepara- 
tions. It is of interest that among peroxidase in- 
hibitors they listed aniline, phloroglucinol, m- and p- 
toluidine, and resorcinol, compounds which have 
marked antithyroid activity. The meta configuration, 
in the case of polyphenols and amines, would appear 
to be particularly active in both respects. 
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It is thus a curious fact that most classes of anti- 
thyroid substances are either competitive substrates or 
inhibitors of peroxidase, the thiocarbonamides being 
in the former category (7) and sulfonamides (10), 
anilines, and polyphenols in the latter. 
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Ascorbic Acid and Physiological Breakdown 
in the Fruits of the Pineapple 
(Ananas comosus L. Mert.) 


Erston V. Miller and Alan S. Heilman 


Department of Biological Sciences, 
University of Pittsburgh, Pennsylvania 


Many tropical fruits may be injured when they are 
stored too long at temperatures in the range of 0°- 
10° C. The injury is often called “chilling,” and it is 
usually characterized by a darkening of the flesh or 
of the peel and by failures of the mature green fruits 
to ripen properly when they are subsequently stored 
at room temperature. Specific effects on flavor and 
chemical constituents may also appear, depending 
upon the particular kind of fruit involved. 

The exact manner in which chilling modifies the 
normal metabolism of tropical fruits is not entirely 
understood, although several investigators have con- 
tributed valuable information to the subject. Jones 
(1), in his studies of the papaya, found that ripening 
changes (especially hydrolysis of suerose) were re- 
tarded by low temperatures, and the effect on respira- 
tion was so marked as to suggest that the basic 
metabolism of the fruit was upset. Harris and Poland 
(2) reported a loss of ascorbic acid in chilled bananas, 
but the fruits had been severely injured by exposure 
to low temperatures, so that these particular changes 
may have been largely the result of autolysis of the 
cells. It was previously reported by the senior author 
(3) that two lots of imported pineapples showing 
physiological breakdown were characterized by a lower 
content of ascorbic acid than was true of normal fruits. 
These fruits showed advanced stages of physiological 
breakdown, and, as in the experiments of Harris and 
Poland, the destruction of ascorbie acid may have 
oceurred during autolysis rather than in the earlier 
stages of exposure to low temperatures. The results 
that are now being reported were obtained by analyz- 
ing pineapples which had been stored at low tempera- 
ture but which had not shown visible evidence of 
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TABLE 1 


Errect or CoLtp STORAGE ON CERTAIN CONSTITUENTS 
OF THE JUICE OF THE ABACHI PINEAPPLE 


lin aci - 
(1/t) (%) ml) ml) 


Stored at room 

temperature 0.377 12.9 0.98 42.4 
Stored at 6° C for 1 wk, 

then at room tem- 

perature for2days 0.363 11.5 0.79 25.9 


physiological breakdown when the fruits were sam- 
pled. 

Abachi pineapples were grown in Florida, har- 
vested in the “mature green” or “market ripe” stage 
of maturity and shipped to Pittsburgh, Pa., by railway 
express. Upon arrival at destination the fruits were 
divided into two lots, each comparable to the other in 
regard to stage of maturity of the individual fruits. 
One lot was held at room temperature (25°-30° C) 
for 2 days and then analyzed. The other lot was stored 
at 6° C for 1 week and then held at room tempera- 
ture for 2 days before analyzing. Each fruit was sam- 
pled individually in order to facilitate statistical inter- 
pretation of the results. The expressed and filtered 
juice was analyzed for total soluble solids, total acids, 
ascorbic acid, and bromelin activity. Each lot consisted 
of 10 pineapples. The averaged results appear in 
Table 1. 

The two lots did not differ significantly in regard 
to total soluble solids, total acids, and bromelin ae- 
tivity of the juice, but a highly significant difference 
in ascorbic acid was observed. The refrigerated lots of 
pineapples contained 25.9 mg ascorbic acid/100 ml 
juice, compared to 42.4 mg in the control fruits. This 
amounts to a reduction of 38.9%. 

The pineapples showed no ill effects of the cold 
storage other than this loss of asecorbie acid. There 
was no discoloration of the flesh and no deleterious 
effect on flavor. In other words, the period of storage 
was interrupted before any visible symptoms of chill- 
ing had appeared, and it is concluded that destruction 
of ascorbic acid constitutes the first phase in the 
development of low-temperature injury. 

This does not explain all that oceurs when tropical 
fruits are injured by exposure to low temperatures. 
It does suggest that such a treatment interferes with a 
specifie step in the respiratory processes of the plant 
cell. It is known, for example, that in one stage of 
respiration certain phenolic compounds are oxidized to 
quinones, the latter being black or brown in color. 
During the normal course of the process quinones are 
converted back to phenols by ascorbic acid. This re- 
versible action continues as long as an adequate sup- 
ply of ascorbic acid is present. Since physiological 
breakdown of pineapples is characterized by a dark- 
ening of the flesh, it seems logical to conclude that the 
discoloration in the affected fruits indicates that the 
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above-mentioned oxidation-reduction has been stopped 
in the quinoid stage. The same explanation may be 
applicable to low-temperature injuries of other trop- 
ical fruits, although our results have been obtained 
only with pineapples. The fact that immature fruits 
are more susceptible to low-temperature injuries than 
mature fruits tends to confirm the theory, because of 
the larger content of phenols in the form of soluble 
tannins in the immature fruits. 
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Experimental Production of Hyperkeratosis 
(“X Disease”) of Cattle with a Chlorinated 
Naphthalene’ 


Dennis Sikes and Mary E. Bridges 


University of Tennessee Agricultural Experiment Station, 
Knoxville 


The baffling and costly malady known as X disease 
of cattle was first recognized in New York state and 
described by Olafson (1) in 1947. It has been recog- 
nized since that time in all states east of the Rocky 
Mountains, and the Southeastern states seem to have 
a higher incidence of diseased herds than any other 
section of the country. In Tennessee alone more than 
2300 head of cattle have been affected since 1947. 
Valuable purebred herds have been affected, and the 
raising of calves in some herds became impossible 
over a three-year period. Such diseased herds were 
slaughtered. 

Olson and Cook (2) produced the disease in cattle 
by using a commercially prepared feed that had been 
incriminated in an outbreak of the disease in a herd 
in Nebraska. Wagener (3) produced it in Germany 
by exposing cattle to a complex wood preservative 
used in the construction of-a new barn. Olafson and 
McEntee (4) also produced the disease by feeding 
cattle a processed concentrate, and Bell (5) infected 
calves by feeding them a lubricant. None of these 
workers has identified the specifie chemical compound 
or compounds that produced the disease. 

This experiment was designed to use a known chem- 
ical compound, which may be used on many farms in 
many different ways, and the effect of which was un- 
known on the bovine. There is no reference in the 
literature to its having been administered to cattle. 
Thus the experiment, in the early stages, was one of 
trial and error to find a toxie dose which would not 
produce immediate death but which would make the 
animal ill. 

2A contribution from the interregional project entitled “X 
Disease (Hyperkeratosis of Cattle), a Cooperative Study Par- 


ticipated in by the Agricultural Experiment Stations and the 
Bureau of Animal Industry, U. 8S. Department of Agriculture.” 
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Two grade Hereford females, one year old and 
weighing about 500 pounds each, and one Jersey 
Hereford crossbred female, eight months old and 
weighing about 400 pounds, were used in the tests. 
Pentachloronaphthalene was used in the experiment 
and administered per os in capsules each day. The 
control animal of comparable size and age remained 
healthy throughout the experiment. 


TABLE 1 


Grams pentachloro- 


No. days naphthalene for 


Dose/day (g) 


dosed entire period 
10 2 20 
10 4 40 
10 6 60 
10 8 80 
Total 40 200 


Hereford No. 748 was used as a pilot test to try 
to find the amount necessary to cause death when 
administered over a two-week period. This animal 
received 15 g/day for 13 days and was sacrificed on 
the 17th day because of its morbid condition. With 
this acquired knowledge of the toxicity and the amount 
necessary to cause death in 17 days, the other two 
animals were dosed according to Table 1. 

Symptoms observed were identical with those seen 
in naturally oceurring field cases. They included ex- 
cessive lacrimation, diarrhea, polyuria, marked saliva- 
tion, and a serous discharge from the nostrils. A 
chronie cough, poor appetite, and numerous red ma- 
cules in the buceal cavity developed later. Some of the 
macules became 30 mm in diameter, with prolifera- 
tions of the underlying tissues. By the 35th day hyper- 
keratosis of the skin had developed on the sides of 
the neck, across the withers, and around the mammary 
gland. The skin was dry, hard, stiff, and thrown up in 
rolls, which later developed fissures (Fig. 1). 


Fic. 1, Note rolls of skin with fissures on side of neck of 
animal No. 766. 
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At autopsy there were numerous proliferative areas 
on the gums, lips, and hard palate. The abomasum 
had numerous superficial ulcers 10-20 mm in diameter 
in the pyloric region. The panereas was swollen, hard, 
and firm. The liver edges were rounded and slightly 
thickened. The distended gall bladder was filled with 
a dark, sticky, viscid bile, and the walls were thick- 
ened. Numerous mucous cysts were observed in the 
large bile ducts. The kidneys were enlarged, and 
numerous small subeapsular, clear cystlike structures 
were seen in the cortical portion. 

Microscopically the cellular changes observed are 
similar to those seen in field cases and those reported 
by other workers. Marked keratinization of the hair 
follicles, with an excessive accumulation of keratinized 
material, along with a prolongation of the papillae 
of the skin, was noted. Central lobular degeneration 
of the liver cells, with bile duct proliferations, was 
evident. Dilation of the glands in the wall of the gall 
bladder was pronounced. In the kidneys, eystie dilation 
of the collecting tubules of the cortex, with a moderate 
degree of fibrosis, occurred. In the pancreas numerous 
areas of degenerating cells in the acini were also noted. 
A more complete and detailed report concerning these 
and other pathological changes is to be published later. 
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Effect of Renin on Diuresis in Rats 


H. Croxatto, L. Barnafi, and J. Passi* 


Laboratorio de Fisiologia, Universidad Catolica, 
Santiago, Chile 


Croxatto et al. (1), using renin obtained from rat 
kidney, confirmed in this species the diuretic effect 
of renin that had been observed in rabbits by Pick- 
ering and co-workers (2) and under other conditions 
by Brandt et al. (3), Hughes-Jones et al. (4), Addis 
et al. (5), Mason et al. (6), Sellers et al. (7), and 
Barnafi (8). This study was undertaken to investi- 
gate the conditions that affect the influence of renin 
in the rat—e.g., the route of administration, the in- 
gestion of NaCl, and adrenalectomy. Some of the 
experiments were carried out in normally hydrated 
animals with free access to water. In others the ani- 
mals were hyperhydrated by forced administration 
of water, as described by Burn (9). 

The normally hydrated animals (a total of 160), 
distributed in groups of 3 or 4 animals, were placed 
in metabolism cages, and the fluid consumption and 
the volume of urine excreted were measured every 


1 Aided by a grant from the Fundacion Gildemeister, San- 
tiago, Chile. 
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12 hr. The results were recorded for periods of 10-40 
days, depending on the experiment. The drinking 
fluid was either water or a 1% solution of NaCl. 
Renin and the other solutions administered were in- 
jected once a day intraperitoneally or subcutaneously, 
as indicated in Table 1. 

The hyperhydration of rats was carried out under 
the conditions required for the Burn test (9). One 
group of rats was fasted with free access to water 
and then hyperhydrated by administering water 
through a gastric tube; the volume administered was 
5% of body weight. The urine volume was recorded 
every 15 min. The injection of renin or other solutions 
was simultaneous with the hydration or preceded it by 
1, 2, 3, 4, or 5 hr (Table 2). 

Renin was extracted from pig, rat, or human kid- 
ney according to the techniques of Dexter (10) or 
Braun-Menéndez (11); 12.5-25 u of renin contained 
in 0.5-1 ml of solution was injected /100 g body weight. 
An inactive preparation (Ser. B) from pig kidney, 
as shown by its lack of pressor effect and its inability 
to produce hypertensin when incubated with hyper- 
tensinogen, was also tested. In some experiments (Ser. 
D, Table 1) hypertensin, at a dose of 1.5-9 u/rat, 
was injected in place of renin. Animals submitted to 
this treatment for more than 30 days were killed, and 
the hypertensinogen content of their blood was deter- 
mined. 

In normally hydrated rats drinking tap water (Ser. 
A, Table 1) the intraperitoneal administration of 
renin considerably increased urinary excretion, 
whereas the same dose of renin given subcutaneously 
modified it slightly or not at all (Fig. 1). 

The stimulating effect on diuresis is observed after 
each injection of renin, but it decreases with re- 
peated injections. This behavior could be explained 
by the formation of antirenin on prolonged adminis- 
tration of renin. In agreement with this assumption, 
we found that the serum of these rats does not pro- 
duce hypertensin when ineubated with renin, but 
produces pepsitensin when incubated with pepsin. 
This indicates that there is no lack of substrate (hy- 
pertensinogen), but that an inhibitor of renin is 
present. 

Inactive kidney extracts never stimulated diuresis, 
no matter what the dose or the route of administration 
(Ser. B, Table 1). 

The diuretic action of renin is considerably in- 
creased in animals drinking 1% NaCl (Fig. 1). Pro- 
nouneed effects are observed even when renin is ad- 
ministered subeutaneously (Ser. C, Table 1). 

Hypertensin does not show a diuretic effect even 
at a dose of 9 u; only weak and irregular effects 
were obtained with larger doses given subcutane- 
ously (Ser. D, Table 1). 

Adrenalectomy in rats drinking 1% NaCl consid- 
erably decreased or suppressed the stimulating effect 
on diuresis produced by daily intraperitoneal injee- 
tions of renin. A dual effect of renin was observed 
in the polyuria of normal hyperhydrated animals 
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YABLE 1 
EXPERIMENTS ON NORMALLY HYDRATED Rats 


Drinkin Intensity 
Series uid 8 Injected with Route of injection of diuretic 
effect§ 
A—normals a Water Renin? Intraperitoneal ++ 
b Subcutaneous 
€ r 0.9% NaCl Intraperitoneal 0 
B—normals a Water Renin Intraperitoneal ++ 
b Inactive renin 0 
C—normals a 1% NaCl Renin Intraperitoneal +++ 
b Subcutaneous 4 
0.9% NaCl 0 
D—normals a Water Hypertensint Intraperitoneal 0 
b Subcutaneous 0+ (?) 
E—adrenalectomized a 1% NaCl Renin Intraperitoneal 0 
b 0.9% NaCl 0 


* Kach group composed of 3 rats. 
+ 12.5-25 u of renin injected/100 g body weight. 
u of hypertensin injected/100 body weight. 


§ 0 indicates no effect in the 12 hr following injection ; + indicates the intensity of the diuretic effect by comparison with 


the periods in which the animals were not injected with renin. 


(Ser. F, Table 2). Water excretion is slowed down 
when the overloading with water is produced im- 
mediately after or within 1 hr following the intra- 
peritoneal injection of renin. This antidiuretic effect 
decreases rapidly, and in rats hyperhydrated 2, 3, 
and 5 hr after the injection the effect is reversed, 
resulting in a considerable and progressive increase 
in water excretion (Fig. 2). 

In adrenalectomized rats (Ser. G and H, Table 2) 


TABLE 2 
EXPERIMENTS ON HYPERHYDRATED RATS 


Intensity 
Series Group* — of diuretic 
effect? 
F—normals 0 Water _ 
2 ee (+) + 
3 +++ 
4 ++ 
G—adrenalectomized 0 NaCl — 
(5 days) 1 
2 —+(?%) 
3 poo 
4 


Ht—adrenalectomized 
(30 days) 


NaCl and water 


ae 


* Each group composed of 3 rats. The number of the group 
indicates the time (in hr) after intraperitoneal injection of 
renin (12.5 u/100 g body weight) at which the animals were 
hydrated. The amount of water given by stomach tube was 
5% of body weight. The controls injected with 0.9% NaCl 
and “inactive” renin are not shown in the table. 

+0, +, and — indicate whether the volume of urine excreted 
was the same or greater or lower than in the animals injected 
with 0.9% NaCl. 

t Composed of rats adrenalectomized 30 days before the 
experiment and drinking 1% NaCl solution for 27 days, fol- 
lowed by tap water. 
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hyperhydrated 2 and 5 hr after intraperitoneal in- 
jection of renin, a marked delay in water excretion 
is observed as compared to normal animals under the 


WACL 1% 


Days 


ML. OF URINE EXCRETED IN 2 HOURS. 


‘ 2 3 4 S Dars 


F16, 1, Urine volume (ml) per 100 g body weight and 12 hr, 
in the first 5 days of the experiment. Each bar represents the 
average for 6 rats. Upper part of graph refers to animals 
drinking 1% NaCl. White bars refer to rats injected intra- 
peritoneally daily with 0.5 ml pig renin/100 g body weight, 
and the black bars to those injected with 0.9% NaCl. Lower 
portion of graph refers to diuresis of rats drinking tap water. 
White bars refer to rats injected intraperitoneally with 0.4 
ml renin/100 g body weight, hatched bars to those that re- 
ceived the same dose subcutaneously, and black bars to those 
injected intraperitoneally with 0.9% NaCl. 


same conditions or to adrenalectomized rats injected 
with 0.9% NaCl instead of renin (Fig. 3). Some of 
the adrenalectomized animals, drinking 1% NaCl for 
a prolonged period, show a more active diuresis when 
hyperhydrated 2 hr after renin injection, but never 
reach the high level of excretion of normal animals. 

Renin was injected into rats (adrenalectomized 20- 
30 days before, Ser. H. Table 2) 2-4 days after the 
drinking of 1% NaCl solution was discontinued. The 
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40 + 


SOF WATER EXCRETED 


° 60 120 
TIME —MINUTES 

Fic. 2. Percentage of urine volume excreted by 4 normal 
rats as related to the amount of water administered by stom- 
ach tube (5% of body weight, Burn test [9]). All animals 
were injected intraperitoneally with 0.5 ml renin/100 g of 
body weight. A corresponds to the group of rats simultane- 
ously injected and hydrated; B, to the group hydrated 1 hr 
after renin injection; C, 2-hr interval; D, 3-hr interval; 2, 
4-hr interval. 


injection was given 2 hr before water overloading and 
was followed by a marked antidiuretic effect. This 
effect was greater than that observed in normal rats 
injected with the same dose of renin simultaneously 
with water overloading. 

The results obtained with normally hydrated ani- 
mals (Ser. A, B, and C, Table 1) demonstrate the 
effects of renin on water metabolism and urinary 
excretion, which depend on the route of administra- 
tion and the amount of NaCl in the drinking water. 
These effects appear to be related to the ability of 
renin to react with hypertensinogen, but hypertensin 


so 


60 


SOF WATER EXCRETED 


20 F 


TIME—MINUTES 


Fic, 8. Percentage of urine volume excreted by normal and 
adrenalectomized rats, as related to the amount of water ad- 
ministered by stomach tube (5% of body weight, Burn test 
[9]). A corresponds to 4 adrenalectomized rats, injected 
with 0.5 ml renin/100 g body weight ; B, normal rats injected 
with same dose of renin; OC, 4 adrenalectomized rats injected 
with 0.9% NaCl; D, normal rats injected with 0.9% NaCl. 
All animals injected intraperitoneally with renin or NaCl 2 
hr prior to water administration by stomach tube. Normal 
and adrenalectomized rats drank 1% NaCl for 4 days before 
injection. 
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does not seem to be the responsible factor (Ser. D, 
Table 1). 

The greater diuretic effect of renin on the rats 
drinking NaCl solution is a confirmation of the prob- 
able relation of this effect with sodium exeretion 


The absence or slight stimulation of diuresis by 
renin on adrenalectomized rats with free access to 
water (Ser. E, Table 1) is a demonstration of the 
importance of the integrity of the adrenal function 
for this effect. The results obtained in hyperhydrated 
rats is a confirmation of the same findings (Ser. G 
Table 2). 

The analysis of the results of the studies on water 
excretion in normal rats hyperhydrated at different 
intervals after renin injection indicates that the 
effects on diuresis are complex. Two phases may be 
considered. The immediate effect, lasting 14-1 hr, is 
an inhibition of diuresis, followed by a more pro- 
longed phase from the second to the fifth hour after 
intraperitoneal injection of renin, characterized by 
an acceleration of water exeretion. 

In adrenalectomized hyperhydrated rats, particu- 
larly those deprived of NaCl, renin shows only the 
antidiuretic effect lasting several hours, indicating 
that intact adrenal function or a normal NaCl bal- 
ance is required for the diuretic action to appear. 

The increase in diuresis produced by renin is in- 
dependent of the changes in blood pressure. The 
intense effect of renin injection on diuresis supports 
the views of Fasciolo (12) and Brandt et al. (3) in 
attributing a more important role to this kidney 
enzyme in water metabolism. On the other hand, more 
recent studies seem to indicate that a closer relation- 
ship exists between the hormonal hypertensive mecha- 
nism and water and NaCl balance. Renin might be 
a common factor for both processes. 

We cannot explain the difference in action of renin 
when given intraperitoneally or subcutaneously; but 
it is possible that, in addition to a difference in the 
rate of absorption or destruction of renin, some in- 
trahepatic mechanism may be at work when renin is 
given intraperitoneally. It is diffieult to decide at 
present whether the antidiuretic and diuretic effects 
of renin are due to the enzyme itself or to impurities, 
or to some other specific substance produced by the 
enzyme, as is the ease for the antidiuretic factor ob- 
tained in the reaction of hypertensinogen with pepsin 
(13). In any ease, hypertensin is not responsible for 
the polyuria produced by renin when given intraperi- 
toneally to the rat. The possible influence of renin 
on the secretory mechanisms of the hypophysis and 
the adrenal are under study. 
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Mapping Functions in Tetrad and 
Recombinant Analysis 


S. Spiegelman 


Department of Bacteriology, University of Illinois, 
Urbana 


In the ascomycetes and basidiomycetes, all four 
products of a single meiosis can be isolated and char- 
acterized. Data so obtained possess obvious advan- 
tages in precision and statistical efficiency over those 
provided by the usual genetic material, which involves 
random sampling of single strands. In particular, the 
analysis of tetrads offers a sensitive method for ex- 
amining the details of the meiotic process. 

Various methods have been proposed for employ- 
ing tetrad data in the mapping of loci. Whitehouse 
(1) and Mather and Beale (2) have provided a care- 
ful and exhaustive analysis of the information avail- 
able in those eases (e.g., Neurospora crassa, Bom- 
bardia lunata) in which the linear order of the segre- 
gants is known. 

The problem of mapping in the more general and 
widespread situation of unordered spore arrays has 
been considered by Lindegren (3), who developed a 
graphical method. 

A less cumbersome and inherently more accurate 
approach was made possible by an analytic solution 
to the problem. To aid in the subsequent discussion 
we shall adopt the following symbolism: P49, Pgo, 
ete., will denote the frequencies of M IT segregations 
of the loci, A, B, ete. which result from crossovers 
occurring between the locus concerned and its cen- 
tromere; P,, will signify the frequency of MII seg- 
regations of A and B to yield tetratype asci; pyp 
will denote the recombinant frequency between <A 
and B. 

Perkins (4) and Whitehouse (5) noted that in the 
cross AB x ab, the frequency of tetratype asci (i.e., 
AB, Ab, aB, ab) is given by 


3 
Pan= Pro- Pao Pro; (1) 


if A and B are independent. Perkins (4) pointed out 
that with the aid of another locus, C, not linked to 
either A or B, equations analogous to (1) ean be 
written for P4¢ and P,4,. The resulting set of three 
simultaneous equations may then be solved for P49, 
Po, and Peo, as was done by Whitehouse (6). The 
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three genes can thus be localized with reference to 
their respective centromeres in terms of their MII 
segregation frequencies. 

It is perhaps worth noting that this procedure ean- 
not be applied if two of the three loci are linked and 
in the same arm. Thus, if A and B are so linked, the 
three probabilities P,,, P4¢, and Pge are no longer 
independent and one obtains instead of (1) 


P,, = P20, 


3 
1-5 Pr 


to 


which does not form a solvable set of simultaneous 
equations with the other two relations that can be 
written for Pye and Pye. 

Data obtained by the proper application of these 
or analogous methods can provide consistent informa- 
tion in terms of distances from the centromere. Diffi- 
culty arises, however, when it becomes necessary to 
compare such map distances with those obtained by 
the conventional method, which depends on the fre- 
quency of recombinant strands. It has been assumed 
by the authors mentioned above, as well as by others, 
that 

1 
Pin = 5 Paw, (3) 
where, as above, p,, refers to recombinant frequency 
hetween A and B and Py, the corresponding. M II 
frequency. 

The reasoning often offered to justify this conver- 
sion is that only one half of all crossovers that oceur 
are observed in ordinary recombinant analysis, since 
only one chromatid out of any given tetrad is recov- 
ered. Although they employ this conversion factor, 
both Rizet and Engelmann (7) and Papazian (8) 
have pointed out that it at best represents an ap- 
proximation which can be valid only over short map 
distances. That this contention is correct is evident 
from the fact that the limit approached by py, as 
the number of chiasmata between A and B increases 


: 2 
is 4%, whereas the limit of P,, is 3° Thus for long 


map distances relation (3) would yield a value of 
0.33 for p4, instead of the 0.5 to be expected. 

The accurate conversion of MII frequencies into 
recombinant map units requires the derivation of the 
explicit relation between P4, and 4. A relation of 
this kind ean be obtained from the corresponding map- 
ping functions. In the absence of chiasmata interfer- 
ence, these functions can be simply deduced, since for 
any fixed average the number cf chiasmata will be dis- 
tributed according to the terms of the Poisson series. 
Haldane (9) has shown that under these conditions 
the frequency of recombinant strands is given by 

Pan= (4) 
where m’ is the average number of chiasmata per two 
strands occurring between the relevant loci. Mather 
(10) has demonstrated that the proportion of a set 
of tetrads which will exhibit M II segregation if each 
tetrad has experienced precisely r chiasmata between 
A and B is given by 
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P,»(r) = 3[1- ( -3) r|. (5) 


As Rizet and Engelmann (7) pointed out, to convert 
Eq (5) to a mapping function analogous to (4), Hal- 
dane’s assumption of a Poissonian distribution must 
be adopted. Consider a set of tetrads in which an 
average of m chiasmata has occurred between A and B 
per tetrad. The fraction which will have experienced 
precisely r chiasmata in this region will be given 


by ~ e™. Consequently, the fraction P4, which will 
exhibit MII segregations between A and B will be 
given by 
Pyy= emP (6) 


On substituting from Eq (6) for P4,(r) and per- 
forming the indicated summation, Eq (4) reduces to 


Pyy=5(1-¢ (7) 

It should be noted that the M II frequency mapping 
function provided by Eq (7) behaves very much like 
its recombinant analog of Eq (4). For small values 
of m, P4pz is equal to m, just as for small values of 
m’, Pap equals m’. 

The derivation of relations (3), (5), and (7) as- 
sumes the absence of both chiasmata and chromatid 
interference. Under these conditions the average num- 
ber of chiasmata per four strands is equal to twice 
the average number of chiasmata per two strands. 
Thus 2 m’ of Eq (4) is equal to m of Eq (7). These 
equations may therefore be solved for m, and, from 
the resulting equality, the desired relation between p, 
and is obtained: 


1 5 2/3 
1- (1-3 Pas) |: (8) 


Eq (8) can be used to convert M II frequencies be- 

9 
tween the limits of 0 and 3 into the corresponding 
recombinant map values. For small values of P4,, the 


3 2/3 


quantity ( 1-5Pap is approximated by (1—P4,). 


Under these conditions relation (8) reduces to the gen- 
erally used approximation described by Eq (3). The 
range of P,, values over which this approximation is 
useful may be seen from Table 1, in which are tabu- 


TABLE 1 

COMPARISON OF THE P/2 APPROXIMATION FOR RECOM- 
BINANT MAP DISTANCES WITH THOSE OBTAINED 

FROM EQUATION (6) 


Difference in 


? map units 
0 0 0 0 
0.10 0.050 0.056 0.6 

.20 -100 -106 0.6 

30 -150 165 1.5 

40 -200 2.8 

-50 302 5.2 

-60 300 392 9.2 
0.67 0.335 0.501 16.6 
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lated corresponding p4, values calculated with the 
aid of Eq (6). The difference in map units between 
the calculated values and those obtained from the ap- 
proximation is indicated in the last column. For values 
of P4, in excess of 0.2 the approximation becomes 
progressively more inaccurate. Because of the nature 
of the function, the extent of the divergence increases 
rapidly as P4, approaches 0.67. 

There are a number of instances in the literature 
of tetrad analysis in which diserepancies exist between 
map distances calculated from MII frequencies and 
those determined by recombinant proportions on iden- 
tical segregating tetrads. Such discordances may arise 
from one or both of the following sources: (a) the 


application of the > approximation in the conversion 


of MII frequencies to recombinant distances in situ- 
ations where this yields an inaccurate estimation; (b) 
a departure from randomness in chromatid crossing 
over. 

The use of Eq (8) would be expected to remove the 
discrepancy in those falling into the first eategory. 
It might, however, increase the degree of divergences 
that are due to aberrancies in chromosomal mechanics. 
It is of course the latter that are of greatest interest, 
and tetrad analysis derives its primary importance 
principally because it can detect such abnormalities 
from a comparison of MII and recombinant fre- 
quencies on the same material. 

As an instance of the first type we may take an 
example from Whitehouse’s (1) ealeulations of map 
distances in Neurospora. The locus for fluffy yielded 
57.5% MII segregations and, using the approxima- 
tion, was placed 28.8 map units away from its cen- 
tromere. This represents relatively poor agreement 
with the map distance which is obtained from recom- 
binant frequencies with two other loci, peach and tuft, 
lying between fluffy and the centromere. Correcting 
for double crossovers in the region between peach and 
fluffy, the recombinant values would place fluffy at 
37.1 units from the centromere. The discrepancy is vir- 
tually removed, however, by using Eq (8) for the con- 
version, since it is found that an MII frequency of 
57.5% corresponds to a recombinant map distance of 
37.0. 

Of greater interest is the existence of eases in which 
the correction fails to eliminate the discrepancy com- 
pletely. Zickler (11), working with Bombardia lunata, 
reported a recombinant frequency of 37.1% between 
the loci for sex and color, whereas the corresponding 
MII frequencies were 62.7% and 57.7%, respectively. 
Zickler was of the opinion that these results were in- 
consistent with normal meiosis, since the MII fre- 
quencies yielded 60.2 or 2.5 as the alternative map 
distances between the two loci, and neither agreed with 
the recombinant value of 37.1. Ludwig (72) and Ryan 
(13) pointed out, however, that if one corrects for 
double crossovers between the two, assuming the loci 
are on opposite sides of the centromere, a recombinant 
value of 42% is obtained from the M II frequencies. 


This reduces the diserepancy to 5 map units. Both 
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authors, however, used the approximation in convert- 
ing the MII frequencies. Employing the more precise 
relation inereases the discrepancy to 11 map units. It 
would appear, then, that Zickler’s data probably do 
require explanation, although it is clearly not neces- 
sary, as Ryan (13) pointed out, to accept his hypothe- 
sis of MII segregation of the centromeres. 
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Comments and Communications 


Scientific Personnel in the USSR 


ANa.ysis of recent Soviet official reports’ indi- 
cates a rapid rate of growth in that country’s profes- 
sional labor force, both in absolute numbers and in 
relation to total nonagricultural employment. In 1952 
the number of persons employed in professional posi- 
tions who were graduates of higher educational insti- 
tutions in industry, agriculture, and health totaled 
860,000 as compared with 358,000 in 1937. As a pro- 
portion of total employment excluding collective-farm 
workers, this figure increased from about 1.3% in the 
earlier year to 2.0% in the later. 

The 1952 professional labor force includes about 
475,000 engineers and natural scientists in manufac- 
turing, construction, transportation, and communica- 
tions, plus some 145,000 in agriculture. It comprises 
about 240,000 physicians, dentists, and pharmacists. 
Professors and instructors in higher educational insti- 
tutions numbered 80,000 in 1950. In that year, teachers 
in primary and secondary schools totaled 1,600,000, 
but two thirds of them had only a secondary school 
education. 

Whereas the over-all enrollment in Soviet primary 
and nonspecialized secondary schools (37 million in 
1950) has been little greater than before the war, that 
in technical and other specialized secondary schools 
has risen rapidly. By 1948 it had reached 1,094,000 
as compared with 823,000 in 1940; the numbers of 
graduates in the two years were 252,000 and 164,000, 
respectively. Comparable data are unavailable for 
1952, although the rise in technical school enrollments 
and graduations has unquestionably continued. 

In higher education, the trend has been comparable. 
By 1948 the number of full-time undergraduate and 
graduate students aggregated 734,000, compared with 

1Tretii Pyatiletnii Plan Razvitiya Narodnoye Khozyaistro 
SSSR (“Third Five-Year Plan for the Development of the 
National Economy of the USSR"), 184, 238 ; Gosudarstvennyi 
Plan Razvitiya Narodnoye Khozyaistvo SSSR na 1941 g 
(“State Plan for the Development of the National Economy 
of the USSR for 1941"), 612-46; Narodnoye Khozyaistvo: 
Sbornik (“National Economy. A Collection”) 3, 413, 445 


(1950) ; 4, 132, 138, 140-2, 423-4 (1951); Izvestiya, Oct. 
7, 1952. 
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583,000 in 1940. The 1952 figure approximated 974,- 
000. Furthermore, the number of persons taking part- 
time or correspondence courses has jumped from 229,- 
000 in 1940 to half a million in 1950. The number 
graduating was 102,000 in 1940, 122,000 in 1948, and 
about 127,000 in 1950. Graduate students working for 
strictly research degrees (Kanditat and Doktor) to- 
taled 21,000 in 1950, compared to a 1941 goal of 
13,300. On the other hand, the number of higher edu- 
cational institutions has inereased somewhat more 
slowly than enrollment: 782 in early 1941; 880 in 
1950. 

Data are unfortunately lacking for a curreiit break- 
down of enrollment and graduation in higher educa- 


TABLE 1 


Percentage of total 


Speciality 


Annual 
Enrollment graduates 
Ladustry 24.4* 20.9* 
Transportation and 

Communications 5.6* 5.9* 

Agriculture 8.2* 7.8* 
Medicine 18.6 16.3 
Education 37.3 42.6 

Including foreign-language 

specialists 2.9 2.5 
Art 1.3 1.4 
Economics 1.9 2.6 
aw 1.1 1.0 
Others 1.6 1.5 
Total 100.0 100.0 


* At least one fifth administrators and political officers. 


tion by fields, but it is clear that major fluctuations 
have taken place in recent years. Thus the immense 
shortages of medical personnel caused by World War 
II led to a very high output (presumably based on 
an accelerated program) in 1948 and 1949. In those 
years the net increases in Soviet physicians, graduate 
dentists, and graduate pharmacists were 24,000 and 
26,000, respectively. For 1950, however, the number 
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did not exceed 13,000—a figure substantially below the 
1941 (peacetime) goal of 18,600. 

With these cautions, the data from the 1941 plan are 
presented as rough approximations of the breakdown 
by undergraduate fields (Table 1). 

In summary, substantial evidence is available from 
Soviet official sources to indicate a rapid rate of in- 
crease in that country’s professional labor force in 
recent years. Furthermore, it is likely that the data 
presented are considerably under the actual totals, for 
I do not believe that military institutions, which play 
an important role in Soviet higher education and re- 
search, are included. As a whole, this qualitative im- 
provement of the Soviet labor force opens up possi- 
bilities of profound new developments in science, tech- 
nology, and other fields. It is a phenomenon that 
permits of no complacence on the part of the West. 

DemitTRI SHIMKIN 
Russian Research Center 
Harvard University 


Perfection and Ideality 


In A paper now being published by the Willow 
Run Research Center,! we have included the following 
definitions in the glossary: 

Perfect gas—one which conforms to the state 
equation P=», RT. 
Ideal gas—a perfect gas which has constant 
specific heats. 


In theory, assumptions that lead to perfection may 
also lead to ideality. In practice, however, these con- 
cepts are used for purposes of approximation, and 
derivations often make use of the one approximation 
without wishing to imply the other. 

The advantage in scientifie writing of having words 
with precise meanings is, of course, well known. The 
terms “perfect gas” and “ideal gas” have long been 
used interchangeably, with little regard for which of 
the above two definitions is meant. I should like to 
recommend consideration of the general adoption of 
these definitions. 

Rosert E. Macon 
Willow Run Research Center 
Engineering Research Institute 
University of Michigan, Y psilanti, Michigan 


1UMM 97, a shock tube investigation of detonative com- 
bustion, by R. B. Morrison. 


Age of the Denbigh Flint Complex* 


Tue Denbigh flint complex (1), the oldest well- 
known cultural horizon in Alaska, has aroused wide- 
spread interest and speculation as to its antiquity (2, 
3). This fact makes desirable a preliminary notice of 
results obtained in geologic investigations at Iyatayet, 
the discovery site. The geologic significance of several 
related sites in the Brooks Range also needs clari- 
fication. 


1 Publication authorized by the Director, U. 8S. Geological 
Survey. 


November 7, 1952 


lyatayet, the site of excavations by J. L. Giddings, 
Jr., is located on the west coast of Cape Denbigh on 
Norton Bay, 115 miles east of Nome, Alaska. Evidence 
from topographic features, sediments, soils, and cul- 
tural deposits indicates that people of the Denbigh 
flint complex occupied Iyatayet Valley during a warm 
interval preceded and followed by intervals when the 
climate was colder than at present. The warm interval 
during which the site was first occupied probably eo- 
incided with a warm interval about 8500 years ago, 
recorded by dated muck north of Nome; but it may 
have coincided instead with an older, pre-Mankato 
warm interval more than 10,000 years ago, represented 
by dated muck near Fairbanks. 

Cultural objects belonging to the Denbigh flint com- 
plex have been collected on glacial deposits at three 
sites in the Brooks Range in northern Alaska (4, 5). 
According to Solecki (5), “the fact that these early 
manifestations were found in glaciated areas conelu- 
sively points out that these sites were oceupied during 
post-glacial times.” However, several distinet ice ad- 
vances, each less extensive than its predecessor, are 
recognized in the Brooks Range (6). None ean be dated 
at present. The glacial sediments upon which objects 
of the Denbigh flint complex were found may have 
been deposited during a relatively early advance, and 
examination of air photos suggests that this is the 
ease in at least one of the sites. On the basis of present 
knowledge, therefore, it can only be said that the 
Brooks Range sites are younger than an early glacial 
advance; they are not necessarily younger than the 
latest Pleistocene glacial advance. 

Giddings and I have in preparation a manuscript 
deseribing in detail the results of geologic investiga- 
tions at Iyatayet. 

Davin M. Hopkins 
U. S. Geological Survey 
Washington, D.C. 
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Common Names for Subspecies 


As AN amateur ornithologist, albeit professionally a 
taxonomic botanist, I must endorse wholeheartedly the 
plea voiced by Howard Campbell in Scrence for 
June 6. 

There has recently been an epidemic of subspecific 
common names in ornithology, along with many pro- 
posed changes of specific common names, some of 
which—e.g., gray jay for Canada jay (Perisoreus 
canadensis)—seem to serve no useful purpose. Some 
lists of proposed names have been published and have 
been followed in varying degrees by many bird clubs, 
sometimes with an astonishing degree of confusion. 
For three years I undertook to prepare Christmas 
bird census lists for publication in the Canadian Field- 
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Naturalist and occasionally found a club reporting a 
bird under two names. Finally the job became so com- 
plex that I had to turn it over to a professional zoolo- 
gist with adequate library facilities. 

Perhaps the most unfortunate aspect of this name 
fad is that it encourages the already common tendency 
among bird watchers to put a trinomial on everything 
that they see, a practice that has been heartily con- 
demned by leading field ornithologists. Thus every 
robin seen in this area is called an Eastern robin 


(Turdus m. migratorius), although it is increasingly 
evident that appreciable numbers of the black-backed 
robin (T. m. migrideus), breeding in Ungava, pass 
through here in spring and fall. 

In any event, as more subspecies are recognized, 
many subspecific common names become almost mean- 
ingless. Witness the splitting in recent years of the 
“common” Canada goose. 

D. B. O. SAviLe 
6 Oakland Ave., Ottawa 1, Ontario, Canada 
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Vector Analysis. Earl C. Rex. Dubuque, Iowa: Brown, 
1952. 88 pp. Illus. $3.25. 
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The Case of Dora and Other Papers. Sigmund Freud; 
trans. by Joan Riviere et al. New York: Norton, 1952. 
243 pp. $3.50. 
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Roger Bacon and His Search for a Universal Science. A 
reconsideration of the life and work of Roger Bacon in 
the light of his own stated purposes. Stewart C. Easton. 
New York: Columbia Univ. Press, 1952. 255 pp. $4.00. 
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To capture the light you want... 


This is the iron arc spectrum as seen on three different Kodak Spectroscopic 
Plates, each with a spectral sensitivity suited to a particular purpose. 

Kodak Spectroscopic Plates and Films come in 18 different kinds of spectral 
sensitization. There are 10 different emulsion types to take these sensitizations, _ 
varying in speed, contrast, and granularity. There are even two emulsion types 
for the very low light levels where the reciprocity between illumination and ex- 
posure time otherwise falls off. 

Whether your interest lies in spectroscopy, astronomy, or nuclear physics; in 
studies of luminescence, emission, absorption—you'll find it helpful to have the 
booklet which serves as a guide to the plates, films, and pellicles we make for 
you. It’s called ‘Kodak Sensitized Materials for the Scientific and Industrial Lab- 
oratory,” and we shall be happy to send you a copy without charge. Eastman 
Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 


SPECTROGRAPHY 
...@n important function of photography 
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1. CONSTANT NUTRITIONAL VALUE 
The composition of Purina Laboratory 

iow is intained c t for experi- 
mental work requiring a uniform dietary 


...feed if to 


LABORATORY 
ANIMALS 


work because of: 


Ingredients in Purina Laboratory Chow 
are of high nutritional quality and are 
checked in Purina Research Laboratories 


It’s ideal for scientific 


history through several generations. for chemical, mineral and vitamin content. 


3. NUTRITIOUS See your local Purina Dealer now for fresh 
Purina Laboratory Chow is a nutriti Purina Laboratory Chow. 
tation for rats, mice, hamsters, dogs, cas ‘ y 


and monkeys. For more information write 
to the Laboratory Chow Department at RALSTON PURINA COMPANY 
our Main Office today. St. Louis 2, Missouri 


PITUITARY-ADRENAL FUNCTION 


published February 1951 
2nd printing June 1951 


6x9 inches, illustrated, clothbound, 224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of presenting in book form the collected 
papers presented at symposium programs of wide interest. This volume includes 22 papers delivered at a two-day 
Symposium on the Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of a score of laboratories in the United 
States and Canada from which many of the recent major advances in pituitary-adrenal physiology and therapeutics 
have come, and includes studies on the regulation of adrenal cortical activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metabolism, and effects of the cortical steroids and the ACTH in various disease states. 
A summary chapter on “Adrenolescence” by Dr. George Perera forecasts some of the possible future trends in this 
active field of endocrine research. 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 
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A NEW MOSBY BOOK! 


NEW NINTH EDITION 


Turner’s 


PERSONAL AND COMMUNITY HEALTH 


In Progressing to its Ninth Edition, you can safely assume that Turner’s 
PERSONAL AND COMMUNITY HEALTH has what it takes to satisfy the 
student in this rapidly advancing science of health knowledge—and that it 
has overcome many difficulties for the instructor. The book has been used 
widely and with satisfaction in many schools in courses in Hygiene and Health 
—and we are proud to announce publication of the book in its Ninth Edi- 
tion—fully revised and brought up to date. 


Turner’s book is written for various college-level 
groups. It presents the essential, present-day knowledge 
of personal and community health with enough anat- 
omy, physiology, and other underlying sciences to clar- 
ify and support the health teaching. The text material 
is brief and interesting and the book is rich in illustra- 
tions. The discussion of normal function is limited to 
those facts which are needed in order to know what to 
expect from the body and how to take care of it. 


Turner's experience in health instruction is evident 
throughout the book. He has for many years lectured to 
college men and women and to students in schools of 
public health, medicine, dentistry, engineering—to 
teachers, nurses, dental hygienists—and to various age 


levels in the public schools. This kind of experience 
develops the realization of the importance of health 
instruction—and the new Ninth Edition of his book 
contains the most modern concepts of his subject. 


PART I covers “Personal Health” and PART II, 
“Community Health”—and the very difficult problem 
of including both fields in one book is handled as only 
one thoroughly versed in both can do it. His approach 
is positive and sure and he writes with ease and dignity 
—expressing the knowledge necessary for good health 
with understanding for those who will be charged with 
setting the standards for living in our modern 
civilization 


By C. E. TURNER, A.M., Ed.M., D.Sc., Dr. P.H. Professor of Public Health Emeritus, 
Massachusetts Institute of Technology; Consultant in Health Education, World 
Health Organization; Formerly Associate Professor of Hygiene in the Tufts College 
Medical and Dental Schools, etc. 660 pages, illustrated. Price, $4.25. 


Direct orders and inquiries to 3207 Washington Blvd., St. Louis 3, Missouri. 


Published by— 


SAINT LOUIS 


November 7, 1952 


The C. V. MOSBY Company 


Scientific Publications 
SAN FRANCISCO 


NEW YORK 
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RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C™* 


Activity per mg. 


Price per. mg. 
2.7 microcuries 


$50.00 


Estradiol 16-C* 
Activity per mg. 


Price per mg. 
2.7 microcuries 


$65.00 


Progesterone 21-C™“ 


Activity per mg. 


Price per mg. 
2.25 microcuries 


$40.00 


Desoxycorticosterone acetate 
21-C* 
Activity per mg. 


Price per mg. 
2.25 microcuries 


$40.00 


Form A.E.C. 374 and 
Form N.R.C. - CR. 
247 (Canada) must ac- 
company each order. 


For further information, write to: 


Charles &.Frosst & Co. 


P. O. Box 247 


Montreal Canada 


IP IPL 
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Alcohol Education: A Guide-Book for Teachers. Joseph 
Hirsh. New York: Schuman, 1952. 107 pp. $2.50. 

Annual Report of the Librarian of Congress for the Fiscal 
Year Ending June 30, 1951. Washington, D. C.: The 
Library of Congress, 1952. (Order from Supt. of 
Documents, GPO.) 180 pp. Illus. $1.75. 

Contemporary Ethiopia. David Abner Talbot. New York: 
Philosophical Library, 1952. 267 pp. $4.50. 

Galileo: First Observer of Marvelous Things. Elma 
Ehrlich Levinger. New York: Messner, 1952. 180 pp. 

2.75. 

The Hall of Light: A Study of Early Chinese Kingship. 
William Edward Soothill; Lady Hosie and G. F. 
Hudson, Eds. New York: Philosophical Library, 1952. 
289 pp. Illus. $7.50. 

Laboratory Experiments in College Chemistry. V. R. 
Damerell. New York: Macmillan, 1952, 124 pp. Illus. 
$1.75. 

Laboratory Manual for Introductory Chemistry. Lillian 
Hoagland Meyer. New York: Macmillan, 1952. 114 pp. 
Illus. $1.75. 

Liberal Arts Dictionary in English, French, German, 
Spanish. Mario A. Pei and Frank Gaynor. New York: 
Philosophical Library, 1952. 307 pp. $6.00. 

The Life Science: Powers of the Mind, Vol. Il. Paul 
Maslow. 16 Court St., Brooklyn, N. Y.: The author, 
1952. 288 pp. $3.50. 

Lipid Metabolism. Biochemical Society Symposium No. 
No. 9. R. T. Williams. New York: Cambridge Univ. 
Press, 1952. 102 pp. $2.75. 

Logic and Scientific Method. Gregory D. Walcott. New 
York: Barnes & Noble, 1952. xii + 183 pp. $2.75. 

Modern Trends in Infant Nutrition and Feeding. Sci. 
Rept. Ser. No. 14. Jonathan T. Lanman. New York: 
Sugar Research Foundation, 1952. 96 pp. Free. 

National Bureau of Standards. Annual Report 1951. 
Mise. Pub. 204. Washington, D. C.: GPO, 1952. 105 
pp. Illus. 50¢. 

New and Unusual Species of Brachiopods from the 
Arbuckle Group in Oklahoma. Vol. 117, No. 14. Pub. 
4093. G. Arthur Cooper. 35 pp.; 4 plates. The Fora- 
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15. Pub, 4094. Alfred R. Loeblich, Jr., and Helen 
Tappan. 61 pp.; 8 plates. Charles D, and Mary Vaux 
Walcott Research Fund. Washington, D. C.: Smith- 
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Neutron Cross Sections. A Compilation of the AEC 
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Chairman, Washington, D. C.: Off. Tech. Services, 
Dept. of Commerce, 1952. 93 pp. $1.00. 

Proteins and Enzymes. Line Medical Lectures. Stanford 
Univ. Pub., Univ. Ser., Med. Sciences, Vol. VI. Kaj 
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Report of the University Museums, 1950-1951. Repr. 
from President’s Report for 1950-51. Ann Arbor: 
Univ. Michigan, 1952. 30 pp. 
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Written from the point of view of the practicing analytical chemist .. . 


QUANTITATIVE ANALYSIS: Elementary Principles and Practice 


By HARVEY DIEHL, Iowa Sate College, and G. FREDERICK SMITH, University of Illinois. 
This new book gives the reader a thorough grounding in chemical analysis, placing equal emphasis 
on theory and practice, and stressing a sound knowledge of descriptive chemistry. Quantitative Analy- 
sis treats several new procedures, including two of the most useful methods of analysis discovered in 
recent years—the versene method for determining the hardness of water, and the bathophenanthroline 
method for determining iron in water. It also contains a thoroughly modern chapter on colorimetry, 
giving this subject equal rank with gravimetric and volumetric analysis. 1952. 539 pages. $5.00. 


From frequency distributions to non-linear regression .. . 


The METHODS of STATISTICS, Fourth Edition 


By L. H. C. TIPPETT, British Cotton Industry Research Association. This volume explains the 
basis of practically all the methods of statistics in use today. It includes many practical examples to 
illustrate these statistical techniques. Helpful tables and charts are provided to make the suggested 
methodology readily workable and practical One of the Wiley Publications in Statistics. Walter A. 
Shewhart, Editor. 1952. 395 pages. $6.00. 


New edition of the most quoted reference in the field... 


APPLIED INORGANIC ANALYSIS, Second Edition 


With Special Reference to the Analysis of Metals, Minerals, and Rocks. By the late W. F. HIL- 
LEBRAND, the late G. E. F. LUNDELL, H. H. BRIGHT, and J. I. HOFFMAN, all of the Na- 
tional Bureau of Standards. The aim in this edition is to describe methods of separation and determina- 
tion that have proved to be of value, or that promise to have value, in applied inorganic analysis, rather 
than to list or describe methods that are of such limited application that their use is practically confined 
to tests of pure salts. The authors provide comprehensive information on quantitative separations and 
methods for determining the chemical elements. Ready in December. Approx. 997 pages. Prob. $15.50. 


A stimulant to creative thinking in mathematics .. . 


INTRODUCTION to the 
FOUNDATIONS of MATHEMATICS 


By RAYMOND L. WILDER, University of Michigan. A critical inquiry into the nature of 
mathematics and the foundations upon which this science is built. The author provides information 
regarding principles and methods indispensable for an understanding of modern mathematics. The 
axiomatic method, theory of sets, number systems, and basic algebraic notions are scrutinized. The 
book also examines these important topics: the source and evolution of mathematical concepts and 
mathematical existence; the origin and growth of various present day foundations theories—the 
Zermelo axiom, the methods of symbolic logic, Intuitionism, etc.; and the position of mathematics 
as a branch of human knowledge. 1952. 305 pages. $5.75. 


Send for your on-approval copies today 


JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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GLASS ABSORPTI 


Makers of Complete Electrophoresus Appar: 


ards—Klett Reagents. 


CELLS KLETT 


Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 


SCIENTIFIC APPARATUS 


ON 


atus 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


FREE CATALOGUE OF 


CAL 
N TECHN! 
PRICELESS K REPRINTS 


SCIENTIF ic 


books . . . many published 
recording the great advances 
years. 


Ready for delivery at prices 


REPRINT, 


SEND FREE CATALOGUES AT ONCE TO. 


NAME 


Send for our FREE catalogue of over 140 
foreign periodicals . . . over 700 foreign 


during and 
of the war 


even lower 


than the original through the Edwards 
Brothers LITHOPRINT process of Book 


STREET. 


city. STATE. 


J. W. EDWARDS 


ARBOR, MICHIGAN _ 


Meetings & Conferences 


Nov. 10-13. American Petroleum Institute (Annual). 
Conrad Hilton Hotel and Palmer House, Chicago. 

Nov. 10-13. National Electrical Manufaeturers Associa- 
tion. Chalfonte-Haddon Hall, Atlantic City. 

Nov. 12—Dee. 10. Unesco General Conference Paris. 

Nov. 12-15. Inter-American Convention of Engineers. San 
Juan, Puerto Rico. 

Nov. 13. Capital District Conference on Aging. Ann Lee 
Home, Albany, N. Y. 

Nov. 13-15, American Society of Tropical Medicine and 
Hygiene and American Academy of Tropical Medicine 
(Annual). Hotel Galvez, Galveston. 

Nov. 13-15. Geological Society of America. Hotel Statler, 
Boston, 

Nov. 15. Symposium on Cerebral Palsy, United Cerebral 
Palsy Associations. New York Academy of Medicine, 
New York. 

Nov. 17-19. Association of Military Surgeons of the 
United States. Hotel Statler, Washington, D. C. 

Nov. 17-20. Society of American Foresters and Canadian 
Institute of Forestry. Mount Royal Hotel, Montreal. 
Nov. 17-21. American Society of Agronomy. Netherland 

Plaza Hotel, Cincinnati. 

Nov. 17-21. Gulf and Caribbean Fisheries Institute (An 
nual). Delano Hotel, Miami Beach. 

Nov. 17-21. Soil Science Society of America. Netherland 
Plaza Hotel, Cincinnati. 

Nov. 18-19. Building Research Advisory Board. Confer 
ence on Housing and Building in Hot-Humid and Hot- 
Dry Climates. National Academy of Sciences, Washing- 
ton, D. C. 

Nov. 18-22. Paint Industries Show. Chicago. 

Nov. 19. Institute of Metals Symposium on Properties of 
Metallic Surfaces. Royal Institution, London. 

Nov. 19-20. Industrial Hygiene Foundation (Annual). 
Mellon Institute, Pittsburgh. 

Nov. 19-21. National Fertilizer Association (Annual 
Fall). Roney Plaza Hotel, Miami Beach. 

Nov. 20-21. Corrosion Conference, National Association 
of Corrosion Engineers, Western Region. Biltmore 
Hotel, Los Angeles. 

Nov. 20-22. Mineralogical Society of America. Hotel 
Statler, Boston. 

Nov. 20 and Dee. 12. Association of Vitamin Chemists. 
Illini Union Bldg., Chicago. 

Nov. 21-24. International Congress on Hydatid Disease. 
Santiago, Chile. 

Nov. 24-25. Conference on Electronic Instrumentation 
and Nucleonics in Medicine (Annual). American Insti- 
tute of Electrical Engineers. Hotel New Yorker, New 
York. 

Nov. 25. American Standards Association (Annual). Wal- 
dorf-Astoria Hotel, New York. 

Nov. 28-29. American Mathematical Society (Southeast- 
ern). University of North Carolina, Raleigh. 

Nov. 28-29. American Mathematical Society (Western). 
Purdue University, Lafayette, Ind. 

Nov. 28-29. American Physical Society. Washington Uni- 
versity, St. Louis. 

Nov. 29. American Mathematical Socicty (Far Western). 
University of Southern California, Los Angeles. 

Nov. 29-30. Tennessee Academy of Science. University of 
Chattanooga. 
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A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a‘‘one stop” source of =rrz 
supplies required in biological and microbio- IAL 
logical research. 


It lists Amino Acids, Vitamins, Carbohydrates, | RESEARCH 


Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological “remot 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range Write for Your 


of Biochemicals for Investigational Use. Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


® 60 LABORATORY PARK ° CHAGRIN FALLS, OHIO 


Available October 1952 


ANNUAL REVIEW MICROBIOLOGY 


VOLUME 6, (1952) 


“It maintains the high standard of earlier volumes and forms a very useful addition to the libraries of those 
concerned with the various aspects of microbiology.” (Colonial Plant and Animal Products, Vol. 2, 1952) 


Editor: CONTENTS: Metabolism of Microorganisms, H. C. Lichstein; Nutrition of 
C. E. Clifton Microorganisms, J. L. Stokes; Genetics of Microorganisms, R. W. Kaplan: 
Associate Editors: The coryneform Bacteria, H. L. Jensen; The Human Rickettsioses, E. J. 
= aad Bell and C. B. Philip; Classification and Nomenclatare of Viruses, C. H. 
Edisorial Committee: Andrewes; Identification of Virus Infection in Plant Tissue; J. H. Jensen; 
M. D. Eaton Nematodes Parasitic on Plants, B. G. Chitwood and B. A. Oteifa; Soil Micro- 
W. E. Herrell biology, A. G. Lochhead; The Characterization of Antibodies, E. L. Smith 
J. M. Sherman and B. V. Jager; Haemagglutination in Relation to Host Cell-Virus Inter- 
3 - — action, F. M. Burnet; Influence of Age on Susceptibility to Virus Infections 
tins with Particular Reference to Laboratory Animals, M. M. Sigel; Toxeplasma 
Publisher: and Toxoplasmosis, D. Weinman; Metabolism of Spirochetes, 0. M. Geiman: 


Annual Reviews, Inc. 


Stanford, California, U. S. A. Recent Advances in the Taxonomy of Yeasts, L. J. Wickerham; Bacterial 


Viruses, W. H. Price; The Standardization of Immunological Substances, O. 


Price, each volume: Maaloe and N. K. Jerne; Associations between Microorganisms and Higher 
ia “% — ; Plants (Mycorrhiza), J. L. Harley; Antibiotics, W. M. M. Kirby; The Mode 
cents; dienes oe poneey 15 of Action of Chemotherapeutic Agents, H. W. Julius; Inhibition of Bacteria 

by Antimetabolites, W. Shive. 
492 pages Cloth Bound Subject and Author Indexes 


ox saz ANNUAL REVIEWS, INC, v.s.1 
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PERSONNEL 


PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $19.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Biochemist—Enzymologist, 
years’ research experience in microbial 
variation and enzyme formation. Two years’ teaching. Strong 
background Organic Chemistry and Genetics. Publications. 
Languages. Available January 1953. Desires position in industrial 
research or development. Box 315, SCIENCE. 11/14, 11/21 


Ph.D., 33, Canadian, family. Seven 


metabolism, bacterial 


Pharmacologist—Ph.D.—5 years’ teaching experience. Desires 
academic position which will permit completion of medical trainin 
on part time bases. Box 316, SCIENCE. x 


Positions Wanted: 

(a) Medical Editor; A.B., eastern university; twelve years’ ex- 
perience as medical editor with two of leading publishing companies. 
(b) Pharmacologist; Ph.D. ; five years, associate professor pharma- 
cology, medical school; five years, chief, pharmacological research, 
well known foundation. For further information, please write 
Science Division, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


Zoologist : Ph.D., (Michigan, 1950). 8 years’ college teaching ex- 
perience. Desires teaching position, basic courses, natural history, 
morphology, physiology. Experienced student counsellor, Publica- 
tions. Box 314, SCIENCE. ¢ 


Inorganic Chemists—middle size Chemical Co. with Research 
Laboratories in Philadelphia area requires inorganic chemists at 
several job levels. M.S. or equivalent experience is minimum 
qualification. Work will emphasize wide range of inorganic prepara- 
tions rather than analytical or physical chemistry. Please write Box 
307, SCIENCE. 10/31, 11/7 


Positions Open: 


(a) Immuncchemist or Biochemist skilled in chemcial fractionations 
of bacteria and purification of these fractions; research associate, 
allergy group; university medical college. (b) Neurophysiologist, 
Ph.D., competent with electronic gear, familiar with electrical 
properties of nervous system; medical school appointment, (c) 
oxicologist; assistant directorship, new laboratory established for 
toxicological investigation of organic compounds; East. (d) In- 
structor, elementary courses Biochemistry, Physiology, Anatomy; 
duties teaching employes of industrial company; products mainly 
in field of nutrition; Midwest. S11-1 Science Division, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, Chicago. 


Research Assistantships: Ph.D. candidates in chemistry and M.S. 
candidates _in Electrical Engineering (Electronics), 
Chemical Engineering, Physics and Geology are wanted by a 
South-W estern State University. These positions provide part-time 
research duties with time for academic work toward advanced de- 
grees. Stipends are up to $2,150 for 12 months. Non-resident fees 
are waived. Box 308, SCIENCE. 10/31, 11/7 


DEC. 5. 
CONVENTION ISSUE 


Send your copy in, now! 


MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 


RESEARCH GRANTS 
1953 ARCTIC RESEARCH GRANTS 


The Arctic Institute of North America is offering a number 
of research grants in 1953 for scientific investigations Fag | 
with arctic and subarctic regions. Research must include fiel 
investigations in North America or studies at one 

Institute offices. Completed applications must be received by 
Ist December 1952. Application forms may be obtained from: 
Arctic Institute of North America, 1530 P Street, N.W., 
Washington 5, D. C., or 3485 University Street, Montreal 2, 


Books _ |i 


Sets and runs, forei 


RCHASE ... 
WANTED TO PU | 


SCIENTIFI PERIODICALS } 


and BOOKS collections wanted 
WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N, Y. 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
TECHERT - HAFNER, INC. 
31 East 10th St., New York 3 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC. 
Boston 19, Massachusetts 


PROFESsioNAL services 


FOOD RESEARCH 
LABORATORIES, inc. 
9 


Founded | 


@ CONSULTATION 


Biologice!, Nutritional, Toxicological Studies 
for the Food, Drug ond Allied Industries 


——e ANALYSES 


School of 
Applied Psychoanalysis 
New York PsycCHOANALyTic INSTITUTE 
247 East 82np Street, New York City 
COURSES FOR 
SCHOLARS AND GRADUATE 
STUDENTS IN THE SOCIAL , 
SCIENCES AND HUMANITIES 
Theory and Applications of Psychoanalysis 
Classes in Request catalog 
November, [952 at TR 9-6900-Ext. 8 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 


In Calif.: 6356 Hollywood Bivd., Hollywood 28 


20 
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Philip B. Hawk, Ph.D., President 
a4 Bernard L. Oser, Ph.D., Director 
Research Analyses Consultation | 
eon 48-14 33rd Street, Long Island City 1, N.Y. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


the MARKET PLACE 


|| PROFESSIONAL SERVICES | ||| 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
| and Insecticide Testing 

©) Screening of compounds for insecticidal, 

| fungicidal and bactericidal properties 

| Biological evaluation and chemical 

2 determination of insecticides 


< Peet Grady and C.S.M.A. aerosol tests 
|| Warfarin assays 
Write for price schedule 


3 WISCONSIN ALUMNI RESEARCH FOUNDATION 


pesearch 
pounnarion 


P. O. BOX 2059 . MADISON 1, WISCONSIN 
SUPPLIES AND EQuIPMENT 
@ RARE 
@ COMMON 


STAINS Price list on Request 


STARKMAN Biological Laboratory 75), 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
HOELTGE BROS., Inc. 
1919 Gest St, Cincinnati 4, Ohio 
Write for Ilustrated Catalog 


Cc. P. AMINO ACIDS 
and Peptides 
or immediate delivery 
“CHEMICAL CO.. LTD. 


1651 — 18th > Santa Monica, Calif. 


@ HYPOPHYSECTOMIZED RATS 


Ship to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, INC. @ S159. 


FOR SALE: General Electric XRD-3 X- 


ray diffraction unit, complete with spectrogoni- 
ometer and recorder in mobile housing. Com- 
plete X-ray diffraction facilities; current model; 
immediate delivery; substantial discount. 


Box 313, SCIENCE 


ETHYLENIMINES 


C- and N- yx 1 and N-Methyl Ethylenimine 
2-Dimethylethylenimine 
2 Metkei Ethylenimine 


Over 250 other Monomers in List A-4 


MONOMER-POLYMER, INC. 
511 Lancaster St. Leominster, Mass. 


SUPPLIES AND EQUIPMENT 

BLUE SPRUCE FARMS 
R. D. 2, Altamont. N. Y. 

WHITE MICE. WHITE RATS 


Telephone: Altamont 4461 


TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 
Swiss Mice 


Cargille 
TISSUE FILE 

Case with 100 compartments, each 12” x 1” 
x 2%”. Indexing featere in cover. Designed 
for histological specimens in paraffin blocks. 
Useful for many solid specimens. 

Each $2.75 doz. $27.50 

FOB Little Falls, MW. J. Terms: 1-10-30. 

CARCILLE scieNTiFic 

117 Liberty St.. New York 6, 


For the 


MICROSCOPES 
> e ILLUMINATORS 
e MICROTOMES 


Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 


Write to 


ERIC SOBOTKA CO. 


102 West 42nd Street 
New York 36, N. Y. 


SAF-1T-GRIP 


BEADED EDGE 


MICROSCOPE SLIDES 


NON-CORROSIVE * NON-FOGGING 
Ss h, di ocessed beaded won't slip or 
slide from cuts from p edges. 


@ Made from water-clear glass—entirely free from flaws— 
guaranteed non-corrosive. 


@ Available in two types—plain or with frosted end. 
@ Economical—Saf-T-Grip slides cost even less than ordinary 
slides. 


ial Blood Smear Slide 


Write ter prices, further thea and samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Dtive, Long Island City 1, New York 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the St. Louis Meeting of the AAAS 
By first class mail — early in December 


The General Program-Directory of the 119th Meeting of the AAAS in St. Louis, December 26-31, 
1952, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. This year the General Program will be much simplified in format and the Directory 
content increased. You will want it for your reference shelf. 


Program content Directory content 
1. The General Symposia: “Disaster Recovery” and 1. AAAS officers and staff for 1952. 
hemieaanbnaeanen . 2. Complete roll of AAAS presidents and their fields. 
2. Programs of the 18 AAAS sections and subsections : oy 
(symposia and contributed papers). 3. The 236 affiliated organizations. 
3. Programs of the more than 30 participating societies. 4. Historical sketch and organization of the Associa- 
4, The Special Sessions: AAAS, Academy Conference, _ 
Conference on Scientific Manpower II, National Publications of the Association. 
Geographic Society, Phi Beta Kappa, RESA, ’ 
Sigma Xi. 6. AAAS Awards and Grants—including all past 
5. Details of the Kiel Auditorium, downtown hotels, be Seis 
Washington University. 7. Membership figures by sections. 
6. Titles of the latest scientific films to be shown in 8. Section committees (Council members) in detail. 
the AAAS Science Theatre. 
7. Exhibitors in the 1952 Annual Exposition of Science = 
and Industry and descriptions of their exhibits. 10. Future Meetings of the AAAS. 


Advance Registration 


Advance registration—if you can attend the Meeting—has these advantages: 1) You avoid delay at Registration 
Desks upon arrival; 2) You receive the General Program-Directory in ample time, unhurriedly, to decide among 
events and sessions you particularly wish to attend; 3) Your name is posted in the Visible Directory as the Meeting 
opens. 


The coupon below may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


——-— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY ——— 


la. F Enclosed is $2.50 for my advance Registration Fee wh‘ch brings me the Program-Directory, Convention Badge, 
and all privileges of the Meeting. 


1b. FD Enclosed is $1.50 for only the Program-Directory. (If you should attend the Meeting, later, Badge and privileges 
“ may be secured for $1.00 more.) 
(Check one) 


(Please print or typewrite) (Last) (First) 


3. ACADEMIC, PROFESSIONAL,.OR 
BUSINESS CONNECTION 


4. OFFICE OR HOME ADDRESS p 


5. YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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This 


electronic | 


nose ~~ 2. 
sniffs 


Arter years of buffeting by 
the wind, even tough telephone cable 
sometimes shows its age. Here and 
there the lead sheath may crack from 
fatigue or wear through at support 
points. Before moisture can enter to 
damage vital insulation, leaks must 
be located and sealed. 


To speed detection, scientists at Bell 
Laboratories constructed an electronic 
nose which sniffs out the leaks. Using 
an electrically operated element de- 
veloped by the General Electric Com- 


Starting electronic nose on its way. It is pulled 
from pole to pole by line extending toward 

the ground. Previously workmen had to paint 
the cable with soap solution, so bubbles 
would disclose leaks. 


For test, the cable is cleared of pro- 
tective nitrogen or air, and filled with 
Freon gas. Case at left collects escap- 
ing gas which operatesFreon-sensitive 
detector underneath. At points where 
Freon escapes through sheath cracks, 
the box at right—a combined control 
unit and power supply—rings a bell. 
Workmen mark the point of leak for 
later repair. 


any, the device detects leaks of as 
Tittle as 1/100 cubic foot per day. 
Sheath inspection can be stepped up 


to 120 feet per minute. 


Thus Bell scientists add findings in 
other fields to their own original re- 
search in ways to make your tele- 
phone system serve you better. On 
the other hand their discoveries are 
often used by other industries. Shar- 
ing of scientific information adds 
greatly to the over-all scientific and 
technological strength of America. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America careers 
for tive men in scientific and technical fields 


provides 
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Ps prostem: To tell if water is polluted 


>ROBLEM: LO detect people who can’t 
tell red from green 


‘NS WER: Red and green look alike to some people. 
These people can be in danger as pedestrians, 
drivers or in certain jobs. To screen out those 
who can’t or won't tell their weakness, American 

tical offers intricate charts of different- 
colored spots. Normal eyes will see a numeral 
among the colors; but color-deficient eyes will 
see either a different numeral or none at all. 


Pimerican Optical 


| ANSWER: The water your child swims in, or the food you give youll 
S family can be “safe” or “unsafe.” One thing Public Healt 
ae Departments must have to label food or water correctly is a 


accurate count of bacteria in the samples. American Optical 
: has developed an improved Darkfield “Colony Counter,” whidj 
makes the bacteria colonies in samples of food or water shai | 
white . . . and without glare . . . on a dark background. Bacterial 
counting can now be easier, more positive, and much less tiring 


prostem: A remote-control microscope 
for atomic research 


TELESCOPE 


ILLUMINATION 
PERISCOPE 
a4) 


ANSWER: How can a man look at “hot” radioactive materials undef 
a micr when nuclear rays can kill at three feet? For 
General Electric, American Optical has built a photomicroscopé 
which combines periscope, camera, and lighting. This instru- Jim 
ment can be controlled and used through three feet of protec- 
tive concrete, which completely blocks radiation. Write usi 
about ‘to development problems. Please address American 
Optical Company, 90 Vision Park, Southbridge, Massachusetts \ 
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